SUPPLEMENT: AUTHOR AND SUBJECT INDEX FOR Vou. 25, 1956 


SPECTROPHOTOMETER 


_{Mains-operated ModeliPMQ I! 


era 


Made by Carl Zeiss, Oberkochen, Germany. 


For precise measurements from 200 my in the ultraviolet to 1000 my in the near infrared 
region with high spectral resolution. Write for illustrated literature. 


Sole Agents 


ADAIR, DUTT & CO. (India) Private LTD. 
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THERMOSTATIC 
WARBURG BATH 


A highly efficient apparatus with an attractive appearance. T, bath and 
shaking mechanism have a oe performance and mechanical 
reliability 


FEATURES 


1. Two banks of 7 Manometers 
with individual motor drives. 


2. Noiseless operation. 
3. No friction drives. 


4. Speeds 100, 120 and 140 
oscillations per minute. 


5. Metal mounts and scales. 


6. Temperature regulation accu- I= 
rate to 0-02°C. using electro- 
nic relay. 


7. Available for use on bench or 
with floor stand. 


Manufactured by 


A. GALLENKAMP & CO., LTD. 
LONDON, ENGLAND 


Please apply for Publication No. 556 
Accredited Agents 


MARTIN & HARRIS (Private) LTD. 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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*The most COMPLETE 


Microscope so far 
‘made 


* Ideal for QUALITY 
PRECISION 
& VARIETY 


- 


WILD M 20 


Sole Agents: 


RAJ-DER-KAR & CO. 


COMMISSARIATE BUILDING, HORNBY ROAD 
BOMBAY.-1 


2602304 Telegram : TECHLAB 
The M 20 Microsc attachments 
Fie, 1 _ Our Sub Agents: 
Fig. 2: Equipped as Phase Contrast Microscope ; The Central Scientific Supplies Co., Ltd. 
Fig. 3: With Six-Hole Nosepiece ; FilterjExchanger, No. 2, Agaram Road, Tambaram, Madras 


The Upper India Scieatific Works 


Fig. 4: Built-in Illuminator for Kohler Illumination, 
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| CALIBRATED SHUNTS 


For Potentiometer Work 
ACCURACY 0-1 PER CENT. 
WOUND OF MINALPHA WIRE 
WITH 


CURRENT & POTENTIAL TERMINALS 


| Made by: 
| THE STANDARD SCIENTIFIC 
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THE EMIL GREINER COMPANY 
NEW YORK, USA 


World’s Leading Manufacturers of Petroleum Testing 
Equipment for 75 Years 


Sole Representatives in India: 


LABORATORY FURNISHERS 


DHUN MANSION, VINCENT ROAD, DADAR | 
BOMBAY 14 


Branch: AHMEDABAD 


REAGENT BOTTLES 


Sole Distributors 
GHARPURE & C 


P36. ROYAL EXCHANGE PL 
EXTENSION CALCUTTA-1 
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CRAFTSMAN 


X A SYMBOL OF QUALITY AND SERVICE 


ES LABORATORY AND PROCESS CONTROL EQUIPS 


CRAFTSMAN OFFER 


- & C @ A COMPLETE RANGE OF PHOTOELECTRIC COLORIMETERS FOR CLINICAL, 
ANGE PLAC METALLURGICAL & BIOCHEMICAL COLORIMETRY 


ALCUTTA-I @ OVENS & INCUBATORS, LABORATORY FURNACES, LABORATORY FYROMETERS, 
THERMOSTATS, ETC., BUILT BY CRAFTSMAN 


@ BOMB COLORIMETERS, EQUIPMENT & APPARATUS FOR OIL & CEMENT LABO-. 
RATORIES 
@ L. & N. POTENTIOMETERS & GALVANOMETERS 


@ CAMBRIDGE PYROMETERS, pH METERS, SPOT GALVANOMETERS, D’ARSONVAL 
4 GALVANOMETERS, THERMOCOUPLES, POTENTIOMETERS, ETC. 


@ W. G. PYE’S POTENTIOMETERS, SCALAMP GALVANOMETERS, FLUX METERS, MICRO- 
SCOPES & KOHLRAUSCHES BRIDGE FOR CONDUCTIVITY MEASUREMENTS 


@ PHOTOVOLT pH METERS & COLORIMETERS 


PHONE:22 


All ex-stock — nc waiting for import licences and supply delays 


ADDRESS YOUR INQUIRIES TO 


CRAFTSMAN ELECTRONIC CORPN. crivate) LTD. 


Laboratory, Factory & Office 
SETHNA HALL, NESBIT ROAD, MAZAGAON, BOMBAY 10 
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| ‘THERMOSTATIC BATHS 


| (WATER OR OIL) 


| Various sizes and temperature ranges for 
| general laboratory work. Maximum dimen- 

sions 18"x 12". Maximum tempe- 
| rature upto 300° C. Accuracy of conirol 
| to within + 0-05° C. Efficient Stirring, 
with glass walls on two sides for good 
visibility, and metal framework for strength. 
Switch-board and control box atiached to 

one of the sides. 


A Dependable Balance for Degree 
Classes and Research Laboratories 
Sensitiveness 1/10th mg. 


Capacity .. 200 gm, 
Fitted on § thick glass base Price: Rs. 325/- 


Catalogue on Request 


Entirely Our Manufacture 


THE GENERAL 
ENGINEERING AND SCIENTIFIC CO. 


WALTAIR, VISAKHAPATNAM-3 
(Ss. INDIA) 
Technical Adviser : 
Dr. |. RAMAKRISHNA RAO 
M.A., Ph.D. (Cal.), O.Se. (Lond.) 


Manufactured by: 


Keroy (Private) Ltd. 


BANARAS CANTT. CALCUTTA 10 


| 
| 
| For full particulars, please write to: 
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VERY RELIABLE INDIGENOUS SUBSTITUTES ’ 
OF GUARANTEED ANALYTICAL REAGENTS | 


For standard of quality 
.. MAY BE FOUND IN 


| always insist on 

“BASYNTH” || OSTER’S PRODUCTS |» 
| 

| © SODIUM SULPHATE CRYST, ANHYDROUS 


* PLASTER OF PARIS 


Acid Hydrochloric 
Acid Hydrochloric Fuming 
Acid Sulphuric 
Acid Nitric 
Acid Nitric Fuming 
Acid Acetic Glacial 
Ammonium Hydroxide 
Benzene 
Toluene 
Xylene 
Petroleum Ether 
Amy! Alcohol 
Butyl Alcohol Etc., Etc. 


& Chace Lad 
P. O. Jadavpur College, Calcutta-32 
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® MINERAL ACIDS, Tech., B.P., C.P., AR. 
AMMON. FORT, all grades 

® ACCUMULATOR ACIDS, S.G. 1840 

® DISTILLED WATER, Single, Double 

® LABORATORY CHEMICALS, ETC. 

® DISINFECTING FLUIDS, Dingi Brand 


Manufactured by: 


OSTER 
CHEMICAL & PHARMACEUTICAL 
WORKS (Private) LTD. 
Reg. Office: 
78 B, Manicktola Street, CALCUTTA 6 
Works: 
Bagmari Road, CALCUTTA 
Esto. 1922 Gram : JABAKHARA 
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METALLURGICAL MICROSCOPE ‘EPITYP’ STANDARD VERTICAL CAMERA 9x12 | 


BRIGHT—FIELD WORK 

MONOCULAR & BINOCULAR OBSERVATION 
PLANE—FIELD ACHROMATS 
ATTACHABILITY OF PHOTO-MICROGRAPHICAL FOR USE WITH ANY MAKE OF 


EQUIPMENT “MF” AND OF TEST STRIP MICROSCOPE 
COMPARISON DEVICE 


VEB CARL ZEISS JENA 


Sole Agents in India 


GORDHANDAS DESAI & CO. 


PHEROZSHAH MEHTA ROAD 
BOMBAY 1 


Branches : 
22, Linghi Chetty Street, MADRAS 1 P-7 Mission Row Extension, CALCUTTA 1 
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HIGH PRESSURE EQUIPMENTS 


Like High Pressure Autoclaves of various designs, 
High Pressure Catalytic Apparatus, Air & Gas 
Liquefying Plants, High Pressure Gas or 
Liquid Compressors, Gas Circulating 
Pumps, Valves, Fittings, Etc. 


Air or Gas liquefying plant, 
staiionary or transportable type, 
complete with high pressure 
‘compressor, air liquefier and 
glass or metallic Dewar storage 
vessels. The plants can be 
supplied for capacities of 1-25 
to 14 litres per hour. 


Sole Agents: 


ae TOSHNIWAL BROTHERS (PRIVATE) LIMITED 


Branch: ; Branch: 


9, Blacker’s Road 
Mount Road 
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TOWARDS ADEQUACY OF 


A SHORTAGE of scientists and engineers is 

being felt almost in every country, and a 
umber of articles* have appeared recently 
aling with the question and suggesting pos- 


ible remedies for it. The one by Lee A. Du- 
Bridge in Science is particularly commendabte, 


the author has dealt with the problem both 
nm a short and long range basis. Some of his 


tonclusions are here presented for the light 


hey may throw in the matter of ens:ring an 
dequate supply of scientific manpower in our 

n country. 
As causes for the shortage, DuBridge points 
(i) The technologic age, for the world 


s a whole, has only just now arrived. Per- 


Ds it is necessary to remind ourselves that 
1900 there were almost no automobiles, 

was no radio telephone, there was no 

ng distance telephony, no aviation and of 
no television. (ii) As science marches 


1956, 124, 299; Nature. 1956, 178, 877 and 
Res., 1956, 15A, 301. 
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SCIENTIFIC MANPOWER 


on, more research and development will be 
needed to produce more technologic equipment, 
which in turn will need still more trained men 
to manufacture, maintain and use it. This 


‘spiral will continue upward, limited only ulti- 


mately by the supply of human brain power. 
While the population of the U.S.A. has just 
doubled during the last fifty years, the num- 
ber of scientists and engineers has increased 10 
times. (iii) As industrial society progresses, 
the raw materials that are more easily avail- 
able are being used_up at a faster rate, so that 
we must dig deeper for our coal, iron, copper, 
oil .and other materials, or alternately find 
more materials—all which call for a more and 
more liberal supply of scientists and engineers. 
Edward U. Condon, in a recent article} on 
“Physics and the Engineer”, indeed clinches the 
issue by emphasising that in the near future 
we shall see a progressive reduction in the 


t+ Recent Advances in Science—Physics and Applied 
New York Press, 1956, 
Pp. 
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time lag between basic discoveries in science 
and their industrial application, say from an 
average of 30 years or more as it is at pre- 
sent, to something like 10 years or less. Such 
tempo in regard to the utilization of basic 
scientific knowledge makes new demands on 
the system of education for science and tech- 
nology, and these demands are to be met 
rather squarely if further progress is not to 
be hampered in any way by dearth of quan- 
tity or quality of scientific manpower. 

By way of dealing with the shortage on a 
short-range basis, DuBridge observes that one 
way of reducing the shortage substantially is 
to improve the efficiency of utilisation of such 
scientific manpower that already exists. For 
instance, he points out that many engineers in 
the U.S.A. complain that their employers often 
fail to recognize the difference between engi- 
neers and draftsmen. As a result, the desks 
of hundreds of engineers are jammed side by 
side in warehouse-type buildings, amid all the 
clutter and clatter of typewriters, computing 
machines, and jangling telephones. It has been 
estimated that to provide each engineer with 
his own small office would cost less than 1 
year’s salary, and it would improve his output 
and that of his successors, for a score of years 
or more. Such being the case, we must never 
forget that the kind of engineering we are 
short is not routine drafting but is hard, ori- 
ginal intellectual effort—the kind of thinking 
that is elicited most fully only under the best 
of physical conditions. What would therefore 
seem to be necessary for more effective utiliza- 
tion is a very thorough and far-reaching change 
in the decision-making apparatus of Govern- 
ment as well as industry, in regard to research, 
development, engineering and production mat- 
ters, with a view to eliminate the degree cf 
waste that threatens to maintain the shortage 
rather perpetually. 

But the problem, according to DuBridge, can 

be solved adequately only on a long-range 
basis, based upon a programme of education 
and propaganda more or less on the following 
lines : 
Junior High School teachers in all subjects, 
especially mathematics and science, must be 
given more support and more rewards. They 
need higher salaries and better community 
recognition; they also need teaching aids 
(movies, laboratory equipment, and much 
more simulating text-books). 

Counsellors of young students need re- 
education. Only too often students are advised 
away from science because it is said to be 
too technical, too vocational, or just too hard. 


Towards Adequacy of Scientific Manpower eo 


Science as one of the liberal arts—as a nec 
Sary part of every liberal education—has b 
overlooked. Mathematics—an essential lang 
of communication in the modern world—t 
been allowed to degenerate into endless routi 
solutions of meaningless problems. 

Parents of children—and this means me 
and women in all walks of life—must | 
brought into touch with the frontiers of scien 
through newspapers, radio, television, mag 
zines. They- must get a glimpse of the val 
the thrills, the rewards, the opportunities, 
careers in science and engineering. They mu 
see that their children are tested for 
aptitudes and then encouraged and stimulate 
if they have mathematical or technical talents 

The scientist and engineer should be pm T® 
sented to the whole community in his tru 
light—not as the absent-minded professor itirece 
tent on blowing up the world; not as the cold Med 
blooded technician who would be glad to 
his machines crush men into extinction; né 
as the man who, if allowed to gain controg’s th 
will lead civilization into soulless decay ar j 
physical destruction. Why not, instead, presefiiyess 
the scientists and engineers as the men And 
have lifted civilization from dark-age feudali 
and slavery to 20th century liberty and enlighi 
enment? The scientist and engineer, as humag¥°! 
beings and as benefactors of the race, must bgrea 
brought to the people and to the schooiroom4py |, 
in person wherever possible. 

These measures will help to motivate ang At 
encourage students of talent. But how do wi, « 
discover the talent in the first place? We 4 
not know! A competent and comprehensi 
programme of research should at once be bh 
gun—or enlarged if already started—aimed 
developing more satisfactory ways of discoveé 
ing aptitudes in young people. Mathematic 
aptitudes are especially important. They 
sufficiently specific to be detectable at an earl 
age. When such aptitude-measuring technic 
are developed, they should be used on 
nation-wide scale to discover every young 
with potential technical abilities. 

Also, we must find more cogent inducemen 
to persuade boys and girls of talent to ent@gino 
the study of mathematics and science, to p tathe 
pare themselves for careers. Local af 
national college scholarship programmes 4 
excellent, but often do not reach down to tithe 
eighth or ninth grades. Contests, priz@ireses 
awards, science fairs, exhibits—may be ev@,.+ 
comics and TV programmes—could help... E 
the critical need is for more and better teachet 

Finally, we must recall that we have alme 
completely failed in the physical sciences 
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~Bengineering to make use of the talents and 
‘services of women. Psychologists tell us that 
there is, statistically, no essential difference 
between the kind of mental aptitudes found in 
men and in women. Why are there not just 
Jas many female engineers as male, thus doubling 
“ithe potential supply ? Why indeed? There 
are some good reasons involving home-making, 
motherhood, and the social custom that requires 
_jlittle girls to play with dolls instead of electric 


HHREE pioneers in the development of car- 

diac catheterization have been chosen to 
iMfreceive the Nobel Prize in Physiology and 
"§Medicine this year. One of these, Dr. Werner 
sForssmann, of Bad Kreuznach, West Germany, 
jjis the first man known to have inserted a cathe- 
into the living human heart through a blood 
SMivessel in a limb. The other two are Professors 
André F. Cournand and Dickinson W. Richards, 
of New York, prominent among those various 
workers who in the last 15 years have added 
greatly to our knowledge of cardiac function 
by means of this technique. 


At the age of 25, Dr. Forssmann, who is now 


ay" 52, described how with the help of a colleague 
? We @he inserted a cannula into his own right ante- 
rehensiWi suhital vein, and passed through it a well- 
Pd lubricated ureteric catheter for 35cm. At this 
discoversPoint the colleague, considering the experi- 
hematicament to be dangerous, ended it. A week later 


Mforssmann by himself undertook a second ex- 
"periment, this time inserting a catheter for 
65cm. into the left antecubital vein. He walk- 
ed from the operating-room where he carried 
out this manceuvre to the X-ray apparatus, 
eniand a radiograph was taken. This was repro- 
duced with his article, and clearly shows the 
catheter lying in: the right auricle. At the con- 


ae _jclusion of the article, Forssmann referred to 
m to tithe “many prospects of new possibilities for 


Miresearch into metabolism and heart function” 


NOBEL AWARD FOR PHYSIOLOGY AND MEDICINE—1956 


Journal, 1956, p. 990. 


Nobel Award for Physiology & Medicine—1956 3 


trains. But these reasons are not enough, and 
a nation-wide effort must also be made to 
secure and utilise the scientific talents of our 
womenfolk. 

The discovery of even a fair percentage of 
the scientific talent available in any country 
must in itself be regarded as a major step, 
since on that will depend ultimately an ade- 
quate supply of manpower, through higher 
education and advanced training. 


Professor Richards, aged 60, and Professor 
Cournand, 61, of Columbia University, and the 
Bellevue Hospital, New York, were encouraged 
by Forssmann’s experiments to try cardiac 
catheterization in their studies of cardio-res- 
piratory physiology. Their work, begun on 
chimpanzees in the later 1930’s, and soon con- 
tinued in the human subject, confirmed the 
safety of the procedure and showed the wealth 
of new information to be gained by it. Their 
studies of gaseous exchange and blood pres- 
sure in the heart and pulmonary arteries from 
about 1940 onwards have greatly extended the 
benefit, especially by surgery, which it is now 
possible to offer to patients with heart dis- 
eases, 


Cardiac catheterization consists of passing a 
radio-opaque nylon catheter directly into the 
heart from a vein in the arm. This allows of 
that accurate diagnosis which ~is essential to 
successful surgical treatment of heart dis- 
ease. In addition it has provided much addi- 
tional useful information on the behaviour of 
the heart and circulation in a great variety of 
drugs. Indeed, Professor J. McMichael, of 
London, another pioneer in this field, has de- 
scribed catheterization of the heart as the most 
significant advance in cardiological method in 
the present generation. As a diagnostic pro- 
cedure it is now performed as a routine in all 
the larger cardiac clinics British Medical 


Sex 

$ a neo 

—has be 

langue 

vorld—t 
ss routi 

—must 

of scie 

nm, mag 

he valua 

inities, 

‘hey mu 

for 

stimulates 

al talent 

. be p 

his t 

fessor 

the co 

ad to 

ction; 

nh cont) 

lecay 4 

i, pres 

men 

feudali 

d enlig 

as hum 

, must 

They 

ane 

echni 
od 

young 

lucem: 

to e 

to 

pri 

be his experiments had opened up. 
elp.. Bi 

teacher ‘ 
ve almo 


4 


PCCHRRENCE OF C, (FORKED) UNITS IN POLYPORIC AND PULVINIC ACID 
DERIVATIVES 
O. P. MITTAL anp T. R. SESHADRI 


Dept. of Chemistry, Delhi University, Delhi-8 


of common occurrence in nature and is 
found in several groups of compounds. Essen- 
tial oils, probably, are the largest natural 
sources and members of the eugenol group (I) 
including cinnamyl alcohol and cinnamic acid 
are the most important and numerous. Lignin 
which is so widely distributed seems to be 
based on a skeleton, built of similar C, units. 
A small variation in the pattern leading to lac- 
tone ring closure yields coumarins (II) which 
are widely found in plants. 
CH 


oO 


I 


<> 


UH, 
Ill 
As representing compounds derived from two 

C, units may be mentioned, the lignan group. 
abundantly found in the heartwoods and over- 
flow resins of plants belonging to the family 
‘Coniferez’. This group has been studied in 
great detail and a large number of compounds 
have been isolated and examined. Invariably 
the two units are linked at the {-positions 
(III), and subsequent variations lead to the 
production of five important sub-groups of 
these compounds. 


H 
Oo 
H 
co \cH,0H 
OH 
IV 
H 4 H 
H 
| co 


OH a 
The C, unit of the above type showing a 


straight chain arrangement of three carbon . 


atoms is considered to be present in the large 
number of compounds belonging to the group 
of flavonoids (IV). In these compounds this 
C, unit is condensed with a C, unit, most com- 


monly phloroglucinol, and the variations—in--— 


the bridge of three carbon atoms produce a 
large number of types (see Seshadri!). 


“more complex and _ unusual, 
- dicarboxy-6-hydroxy-3 (a-carboxybutadiene) -1 


The forked arrangement represented by tr 
pic acid (V) does not seem to be so comm 
in simple members. It has been considered 
be present in the make-up of the iso-flavonoif 
(VI) which have a phenyl ring in the 3 pos 
tion (see Seshadri!). C,, compounds deri 
from the forked pattern of Cy, units seem 
be represented by two groups most commonit© 
found in fungal metabolites and in lichens ang 
named polyporic acid derivatives (terpheny 
quinones) and pulvinic acid derivatives. = 

1. Terphenyl quinones  (polyporic 
derivatives).—There are four compounds 
longing to this group: (a) Polyporic aciff 
(C,,H,.0,) (VIla) has been isolated from t 
fungi, Polyporus purpurascens and Polypo 
nidulans and also from the lichen Sticta corey 
nata Mull. Its structure has been establishey’ 
as 3: 6-dihydroxy-2 : 5-diphenyl-1 : 4-benzoquil 
none. (b) Atromentin® (C,,.H,.O,) (VII b) 
present in Pavillus atrotomentosus, a fungi 
which frequently appears on old fir trees. 
is dihydroxy polyporic acid having the extr 
hydroxyl groups in the 4 and 4’ position 
(c) Leucomelonet (C,,H,.O;) (VIIc) has bed 
isolated by Akagi and Hirose from Polypo 
leucomelas, a black mushroom found in Japa 
It contains one hydroxyl group more th 
atromentin and its structure has been estab 
lished as 3’ hydroxy atromentin. (d) Musca 
fin® (Cy;H;,0,) (VIII) is the colouring 
ter of the fly fungus (Amanita muscaria) an 
occurs probably as a glycoside. The constitu. 
tion proposed for it by Kégl and Erxleben 
being 2’: 


4-benzoquinone. 


VII R, R’, R°=H 
(6) R, R°=H 
(c) R, R’, 
O COOH 
HO, 


H=CH—CH=CH-COOH 
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2. Pulvinic acid derivatives: (a) Pulvinic 
filactone® (C,,H,,O,) (IXa) is the simplest 
ompound of tnis group. It occurs in the lichen 
Sticta aurata and is accompanied by another 
ompound of this series, calycin. (b) Calycin 
(1X b) has been obtained from a 
number of Calycium, Lepraria and Sticta spe- 
ies. Its constitution has been shown to be 


ed by t 
so 
nsidered 


b-hydroxy pulvinic dilactone. (c) Vulpinic 


vernia vulpina and it also occurs in a num- 
ber of other lichens, viz., Cyphelium chryso- 
_phalum, Calycium chlorinum, Cetraria juni- 
erina, Cetraria pinastri, Lepra chlorina and 
“Parmelia perlata. Its structure was established 
the methyl ester of pulvinic acid. On 
“hydrolysis with baryta it yields pulvinic acid, 
“qvhich on heating alone or with acetic anhydride 
‘aphanges into opulvinic dilactone (IXa). 
Ad) Pinastric acid® (Cj 9H,,0,) (Xb) has been 
solated from Cetraria pinastri, C. tubulosa, 
establishs . juniperina and also from Lepraria flava. 
t-benzoqu structure has been’ established to 
(VII b) #° p-methoxy vulpinic acid. (e) Lepra- 
a inic acid’ (X c) is an 
someric compound occurring in Lepraria 
on + ' itrina; and it has the methoxyl in the ortho 
 positial osition. (f) Rhizocarpic acid (C.,H,,0,N) 
) has be XIa) is an optically active compound occur- 
Polype ing in a number of lichens and was isolated 
im Zépf from Rhizocarpon geographicum. 
mite © olan and co-workers showed it to be a com- 
ound of pulvinic acid and phenyl alanine 
"methyl ester which was confirmed by its syn- 
mesis by Frank, Cohen and Coker.® (g) Epa- 


‘yom Lecanora epanora was found to be methyl 
bucine derivative of pulvinic acid. 
Oo 


X (a) R. R’=H 


(6) R’=H 
R’=H (c) R=H, k =OCH; 
COOCHs 


NH—CH—CH,—R 


~ 
> 
o—c=o 
(a) “R=phenyl 
(4) R==isopropy) 


H-COOH 


XI 


(C,,;H,,0,N) (XIb) isolated by Zépf 


| C, (Forked) Units in Polyporie and Pulvinic Acid Derivatives 5 


Compounds of the polyporic acid group have 
been found to occur in higher fungi, though 
polyporic acid itself is present also in the lichen 
Sticta coronata Mull. Those belonging to the 
pulvinic acid group are found exclusively in 
lichens. However, there is reason to believe 
that they are products of the fungal half of 
the lichens. The similarity between the two 
groups is shown by the following: (1) forma- 
tion of similar degradation products from both 
of them, (2) ready conversion of a terphenyl 
quinone, e.g., polyporic acid into a dilactone, 
e.g., pulvinic dilactone. Quite early it 
was noted by Kégl and Becker® that the oxida- 
tion of atromentin with alkaline hydrogen per- 
oxide yields p-hydroxy benzoic acid, but if the 
medium is acidic, then 4: 4’-dihydroxypulvinic 
dilactone is formed as one of the oxidation pro- 
ducts. Oxidation with lead tetra acetate in the 
cold is much better and gives excellent yields. 
Frank, Clark and Coker! were the first to em- 
ploy this reaction for converting polyporic acid 
into pulvinic dilactone. Atromentin dimethyl 
ether has now been found to undergo this 
change more satisfactorily to yield 4: 4’-di- 
methoxy-pulvinic dilactofie. Based on the 
findings of Criegee!! on the specific action of 
lead tetra acetate on glycols, the above oxida- 
tion can be considered to proceed in the fol- 
lowing manner (see also Waters!*). The pul- 
vinic acid type of compounds represént there- 
fore a higher state of oxidation. 
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3. The pulvinic acid derivatives are obvi- 
ously made up of two C, units of the 
forked type. Based on the principle of 
A-linking of C, units, the polyporic acid 
derivatives also should consist of two such 
units. Hence both the structures may be con- 
sidered to be derived from the same precursor, 
viz., two units of j-phenyl glyceric aldehyde 
(see Seshadri!) or structure A. Though no 
precise information is available on the details, 
the following tentative suggestion is made on 
the possible route of biosynthesis of the two 
types. 


CHO CHO 
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DETECTION OF THE NEUTRINO 


HE existence of the free neutrino has been 
experimentally established by a group of 
scientists led by Frederic Reines and Clyde 
Cowan, Jr., at the United States Atomic Energy 
Commission Laboratories. 

Over 20 years ago, Fermi and Pauli theoriz- 
ed on the existence of such a particle in order 
to account for the mysterious disappearance of 
energy from beta decay. However, the neu- 
trino has hitherto escaped the direct detection 
deemed necessary to prove its existence in the 
free state away from the radioactive atom from 
which it is emitted. 

The neutrino interacts only very weakly with 
material, and could be expected to penetrate 
a distance of many light years through solid 
matter. Consequently, the detector used is of 
extraordinary “design. In it more than 100 gal- 
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lons of ordinary water containing a dissolvet 
cadmium salt served as a target for the n 
trinos coming from the reactor. This targe? 
was “watched” by a scintillation system, whid 
is in principle like the scintillation dete 
used by uranium prospectors but which : 
tained over 1,000 gallons of sensitive liqu 


nos from the reactor which passed through 
each second, only a few neutrino captures w 
observed in the target water each hour. 
During the experiment normally 
protons (hydrogen atoms in the water) we 
made to absorb a neutrino, emit a positive ele 
tron, and become neutrons, 
marks the first time that man has know 
caused a direct reversal of beta-decay. 
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HE semiconductors of interest in communi- 


cation electronics are cuprous oxide, sele- 
nium, germanium and silicon, and the Presi- 
dential Address of Dr. K. R. Dixit to the Sec- 
tion of Physics* dealt with the work done by 
him and his collaborators on cuprous oxide 
since 1930. 
The cuprous oxide layers first prepared by 
him acted as rectifier with a_ rectification 
greater than 50. A study of their structure by 
the method of electron reflection showed two 
> or three diffuse rings outside the shadow edge. 
‘The interpretation of these rings was, how- 
ever, difficult at that time. In 1939, after the 
publication of papers by Mott, Schottky and 
Soc henei Davydov, it became clear that impurities 
a should play a dominant role in semiconductor 
action. At that time it was the general belief 


rear that if impurities are present in the copper 
Soc. Japanjolock on which the cuprous oxide rectifier is 
5, e169). fe be based, the rectification would be ad- 
479, 11. [wersely affected. But it was found that the 
5, 68, 1565, frectification improved by a factor of 3 if a 
306, 316, Small amount of silver is included in the cop- 
/.C.S., 1985per. Later on, the effect of the admixture of 

‘jother metals with copper was investigated, and 
‘oker, J. N,jin many cases it was found that the rectifica- 


ion improved. 
J. N., /0i@.| The study was again resumed in 1952, and 
e properties of the oxides of copper formed 
at atmospheric pressure and also at low pres- 
sures were investigated. It was found that at 
atmospheric pressure and low temperature a 
hin film of Cu,O is formed. As the tempera- 
ure and time of formation increases, the cry- 
tallites of Cu,O increase in size and get 
priented. With a further increase of tempera- 
ure and time, they gradually change over to 
uO, first showing a three ring pattern, then 
definite orientation and finally a fibrous 
cture. At temperatures beyond 750°C. and 
ith a proper time of formation, it is possible 
a Cu,O film to be formed below the CuO 
«fim. Such a composite film shows consider- 
sable rectification. At 410°C. and pressures upto 
through 29mm. of Hg only Cu,O can be formed. Oxides 
yeormed at pressures upto 5mm. of Hg and a 


1945, 144, 


oo me of oxidation sufficiently long show a 
lly stab@eculiar undergrowth structure of Cu,O in 
ater) we ontact with the copper block. This oxide 

P hows four rather broad rings which approxi- 


~ hately correspond to 111, 222, 333 and 444 
~ of Cu,O. 


* At ee 1. Session of the Indian Science Congress, 
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SEMICONDUCTING CUPROUS OXIDE 


The oxides of copper formed at an air pres- 
sure 0-5mm. of Hg in the temperature range 
200°C. to 1,030°C. and the effect of subse- 
quent heat treatment on the properties of 
these oxides have also been studied. It was 
found that cuprous oxide films formed at 
500° C. just begin to show rectification, which 
becomes appreciable at about 800°C., and in- 
creases afterwards very rapidly with the tem- 
perature of formation. The appearance of an 
appreciable amount of rectification is accom- 
panied by a peculiar change in the electron 
and X-ray patterns. The electron diffraction 
pattern is now characterised by the 222 ring 
of Cu,O becoming broad and strong at the cen- 
tre, ultimately changing over to a four-arc 
pattern, showing four rather broad arcs which 
approximately correspond to 111, 222, 333 and 
444 arcs of Cu,0O. The corresponding X-ray 
pattern is characterised by a weakening of the 
200 ring which is normally strong and by an 
increase in the intensity of the 220 ring. This 
indicates a change of crystal structure accom- 
panying rectification. The greater the magni- 
tude of rectification the more prominent be- 
comes the change. 

Measurement of magnetic susceptibilities 
shows that as the rectification increases, the 
film becomes less and less paramagnetic, and 
ultimately when rectification has increased 
appreciably it begins to show a definite dia- 
magnetism. The maximum values of rectifica- 
tion are obtained for a rate of cooling of about 
3° C. per minute. Such films show a diamag- 
netic susceptibility of about minus 9 x 10-8, Fur- 
ther suitable heat treatment of these rectifiers 
reduces their rectification, and increases the 
diamagnetic susceptibility still further. 

Based on these experiments, it is now possi- 
ble to give the following picture about the for- 
mation of a Cu,O rectifying layer. During the 
process of formation of a film of Cu,O at low 
pressures and high temperatures, a definite 
number of extra oxygen atoms (very prob- 
ably about 3) gets associated with a crystal- 
lite. This association gives rise to a modified 
form of crystal structure of Cu,O, namely, a 
crystal structure of the zinc blende or the dia- 
mond type. During the process of annealing, 
the oxygen gas is gradually ejected out. This 
reduces the average number of oxygen atoms 
associated with a crystallite (3-2-1). The 
maximum rectification is obtained when one 
atom of oxygen (of course, as an average) is 
associated with a crystallite of Cu,0. A fur- 
ther reduction in the amount of oxygen reduces 
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the rectification, till we reach the stage 
of zero oxygen atom associated with a crystal- 
lite. This is of course the stage when we have 
pure Cu,O which, as is well known, is not a 
rectifier. It is significant that when we suc- 
ceed in removing all the oxygen from the rec- 


AIR POLLUTION IN RELATION TO PLANT DISEASES 


Presidential Address of Dr. S. N. Das 
Gupta to the Section of Botany* dealt with 
the present status of researches on air pollu- 
tion in relation to plant diseases, and a brief 
reference was made to certain aspects of the 
problems in India which assume special signifi- 
cance in view of the increasing threat of air 
pollution from programmes of industrial expan- 
sion launched under the two successive Five- 
Year Plans. 

Consumption of fuels (specially coal) and 
other raw materials in industrial plants re- 
sults in the discharge of smoke and other efflu- 
ents into the atmosphere causing air pollution. 
The more important pollutants are sulphur di- 
oxide, fluorine, ethylene, illuminant gas, carbon 
monoxide, hydrogen chloride, hydrogen sul- 
phide, oxides of nitrogen, unsaturated hydro- 
carbon, soot and tar in various proportions 
depending upon the source materials. These 
are present in the atmosphere in three differ- 
ent phases: (1) gaseous phase, (2) aerosol 
phase (0-01-50), and (3) particulate matter. 
Of these the gas phase is more common and is 
the usual toxic phase. 

Air pollution is most acute in industrial 
towns and larger cities. Normally diluted by 
air current the effluents spread out but under 
certain meteorological conditions these remain 
suspended in the atmosphere and attain a con- 
centration which is toxic even in short expo- 
sures. Apart from slow poisoning, some of these 
gases in excessive doses produce acute respi- 
ratory trouble in man causing death. Animals 
also are affected. Effluents in high dose are 
known to have destroyed vegetation. Some of 
the pollutants can affect the plants at an in- 
finitesimal dose (1 part in a million and even 
less). Often these minute doses cause only 
epinastic or similar reactions and for severe 
injury (lesions) higher doses are required. 

Each gas evokes a characteristic syndrome 
in plants. but under certain conditions depend- 
ing upon the species affected and the growth 
environment, the symptoms become more or 
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Air Pollution in Relation to Plant Diseases 


- Science 
tifier film by suitable heat treatment, the sub- 
stance is no longer a rectifier, and the crystal 
structure as shown by electron diffraction 
changes back from the zinc blende pattern to 
the normal Cu,O pattern. 


less indistinguishable. The gases cause inj 

to wide variety of plants belonging to the vari 
ous taxonomic groups, and of different hai 

and growth form. These include, among others, 
conifers, spruce, fir, larch, elm, poplar, cedar; 
mango, banana, citrus, grape, apple, peach, plum} 
and other fruit trees; tomato, potato, brinjal] 
carrot, bean, radish, sweetpeas, cucumber 
lettuce and other vegetables; many ornamen- 
tal plants like rose, marigold and gladiolus 
and also such economic crops as wheat, bar- 


ley, oat, rye, corn and cotton. 

While species differ in susceptibility, th 
varieties within a species also show differenc 
in susceptibility. The reaction of each specie: 
and variety is different in reference to the 
type of gas employed. ~For example, alfalfi 
which is most susceptible to sulphur dioxide 
is not equally susceptible to fluorine; it 
gladiolus which is most sensitive to fluorir 
The plants on the basis of their reactions t 
gas-exposure under controlled conditions c 
be arranged in order of their susceptibility t 
a particular gas. 

The incidence and extent of air pollution i 
jury to plants are conditioned by the concen 
tration of the toxic agent in the atmosphere 
the maturity and the nutritional state of th 
exposed plants and environmental conditior 
like temperature, light, soil, moisture, etc. 

The susceptibility to disease has been cc 
related with the condition of the sto 
through which the gases enter the leaf SU 
Physiological factors regulating stomatal mov 
ments also govern susceptibility of individ 
plants. Generally speaking, young, vigorous; 
growing and highly functional leaves are 
susceptible, followed by older ones, and me 
resistant are the youngest leaves. Plants th 
close stomata in night are more resistant 
night than in the daytime. Plants in w 
stomata are always open (e.g., potato) 
equally susceptible in day and night. PF 
fully turgid are more susceptible. The ne 
wilting condition induces resistance. Resistant 
is high at a temperature below 40° F; 
sometimes above 100°F. Sublethal concen 
tion of sulphur dioxide and other gases has 
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harmful effect even on long exposure, except 
in smog which retards the growth by affecting 
metabolic processes. 

Symptoms resulting from air pollution often 
simulate those caused by viruses, bacteria, 
fungi, insects, nutritional unbalance and other 
physiogenic disorders. Symptomatological evi- 
dence, therefore, Reeds corroboration by other 
more objective .gnalytical techniques. Pre- 
cise diagnosis of the distribution and degree of 
injury is difficult unless some knowledge is 
available of the character and intensity of gas 
visitations, the meteorological conditions, the 
chemical composition of the affected plant tis- 
sues, and the reaction of susceptible indicator 
plants. In diagnosing symptoms arising in 2 
given smoke-pervaded region, the possible 
agency of several gases detected in the region 
is to be taken into account. 

Differential reaction of test plants sensitive 
to the various air pollutants can be employed 
to detect the specific injury causing substances in 
the atmosphere and it may even be possible to 
utilise this technique for making a fair surmise 


* Science in-the Service of Industry’ Exhibition ) 


of the pollutant concentration present there. 
Chemical analysis of diseased tissues, though 
it may confirm the findings from other methods, 
cannot be used as a sole criterion unless toler- 
ance value of each plant is known; this leads 
to the experimental production of the disease 
by suitable gas exposure. Physical techniques, 
though of limited value, have also been em- 
ployed in the diagnosis of gas injury in plants. 
For example, smog injury may be assessed from 
the characteristic bright pale blue fluorescence 
of smog marked areas irradiated with near 
ultraviolet light. 

The ultimate solution of air pollution prob- 
lems can only come about through co-opera- 
tive endeavour from diverse fields as also 
legislative action. Technologists and industrial 
designers must co-operate in controlling the 
pollutants at their very source, while botanical 
research in the various branches such as the 
pathology, physiology, ecology and genetics of 
plants is also needed in assessing the extent of 
vegetation damage through air pollution and 
devising suitable remedies for combating it. 


‘SCIENCE IN THE SERVICE OF INDUSTRY’ EXHIBITION 


HE Science Exhibition organized by the 
Council of Scientific and Industrial Re- 
search as one of the series of educational, 
scientific and cultural exhibitions in connec- 
tion with the Ninth General Conference of 
UNESCO held at New Delhi was inaugurated 
by the Vice President of India on 8 Novem- 
ber 1956. The exhibition was open to the pub- 
lic from 11 November to 5 December. 
Twenty-two prominent research institutions, 
including the. National Laboratories, partici- 
pated in the exhibition. The exhibits number- 
ing about 300 weé#é displayed in a well-plan- 
ned pavilion with a floor space of 18,000 sq. ft. 
Surveys of raw matérial resources of the coun- 
try, evolution of substitutes and alternatives 
for materials which afe imported or scarce, 
processing and béneficiation of raw materials, 
utilization of waste products and by-products of 
industry, and development of improved pro- 
cesses of manufacture were some of the themes 
covered. Arrangements had been made for the 
demonstration of the technical processes deve- 
loped in the laboratories. 


A variety of instruments and testing equip- 
ment developed in the research laboratories, 
e.g., primary time and frequency standard in- 
cluding a quartz clock, Finch-type electron 
diffraction camera, a new primary wet cell 
system, conducting sheet analogue computer, 
simultaneous intercommunication unit, ultra- 
sonic tester for testing concrete carte wheel 
tester, equipment for strain measurement, 
apparatus used in radioactive tracer studies, 
etce., were on display. 

This exhibition is perhaps the first attempt 
made in India to display the results of re- 
search on a comprehensive scale and in a man- 
ner designed to convey precise information to 
idustrialists, students of science and technology 
and others. It has succeeded in a great mea- 
sure; in demonstrating that science in India 
has acquired both direction and purpose. Much 
thought, labour and time had been spent in 
organizing the exhibition which has fully 
served the dual purpose of furthering liaison 
between research and industry and scientific 
education. 
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ABSORPTION SPECTRUM OF SeO, 


Tue absorption spectrum of the triatomic mole- 
cule SeO, was first investigated by Asundi, 
Jan-Khan and Samuel! and later by Choong 
Shin Piaw? and Duchesne and Rosen.* It is 
known that SeO, gives rise to three systems 
designated as system ‘a’ lying between A-2065- 
42205, system ‘b’ (A 2210-3385) and system 
(A-3900-A 4900). 

In system ‘c’, Duchesne and Rosen reported 
nearly 70 bands and analysed it on the basis 
of the single cross transition (v,, 0, 0)”—> 
(0, w, 0)’. The lower state frequency of 
910cm.-! is identified as the stretching valence 
frequency corresponding to the normal mode 
of vibration of the bent symmetrical structure 
of the molecule. This frequency agrees closely 


with the stretching valence frequency, already 
identified in the ‘b’ system 6f SeO,. 

In their investigation, Duchesne and Rosen used 
pure crystals of SeO, in a side tube attached 
to the main absorption cell.::The'side tube was 
heated independently from. the furnace heating 
the main cell at temperatures varying between 
300° C. and 500°C. The vapour pressure of the 
main tube varied between 50mm. and 450 mm. 

In our experiments a pure B.D.H. sample of 
selenium is taken in an open glass tube of 
length 90cm. and 2-3cm. in diameter and 
heated directly by winding a nichrome wire on 
asbestos paper wrapped round ‘the tube. The 
heating current in the circuit is varied between 
1-Samp. and 3-5amp. in steps-of--0-2 of an 
ampere. The temperature tange is between 


300° C.. and 500°C. When the heating current 
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F.- ibs] Letters to the Editor 11 
TaBLe I 
(24, O2, 03)” 0 1 2 3 4 5 AG(v2’) 
(0;, V2. 03)’ 
0 199€6 
1 21118 2.1205 239 
2 2u392T 187 
3 21527 2u589t 197 
4 21728 20809T 211 
5 22873 21945 21024 19219* 216 
6 23078 22155 21232 19414* 205 
7 222°6 22357 21441 19633* 210 
8 22482 22537 21645 19846* 198 
9 23666 22733 21836 20919* 20059* 196 
10 23864 22949 22029 21151* 210 
11 24053 92126 22209 21301* 20392* 174 
12 24246 23352 22411 21497* 20:89* Qui 
13 24438 23520 22 29 21707 2us8uy* 2u2 
14 24644 21865 20693" 183 
15 24837 23914 23013 22076 21176 20301* 196 
16 25056 24123 23222 22291 21375 20501* 209 
17 25226 24299 23407 22495 21609 20693* 199 
18 24489 23604 22707 21806 199 
19 24701 23818 22911 2201* 206 
20 24899 24009 23105 22248 208 
21 25105" 24175 23319 197 
22 24389 214 
23 24584 23702* 22803* 195 
24 24775 23934 23048* 223 
25 2491 2 24102* 23205* 191 
26 2516u* 24322* 23436* 196 
27 25379* 24519 23638* 206 
28 24724° 23894* 251 
29 24932* 24085* 200 
AG(z,”) 925 909 891 872 888 


is about 2-2 amp., absorption sets in at the 
violet end at about 43900 and as the current 


is gradually increased, the absorption bands of 
SeO. extend towards longer wavelength side 
upto \ 5230. Light from a 75 watt frosted bulb 
ed as a source of continuous radiation. 
Under these conditions, the ‘c’ system was more 
extensively obtained and found to consist of 
about 110 bands in the region 3930-5230, 
when photographed on a Fuess Glass instru- 
ment. The vibrational analysis of this system 
proposed by Duchesne and Rosen has been con- 
siderably extended to include about 40 new 
bands obtained in the present work. As shown 
in Table I, most of the new bands fit into the 
” progression with v,” = 3, 4 and 5. Owing to 
he diffuse nature of the bands, the spectrum 
obtained on a Fuess Spectrograph was found 
0 be more convenient for measurement than 
he one taken on the higher dispersion of a 


#hree prism glass Littrow instrument. In view 


Bands marked with ‘*’ are newly assigned. Bands marked with ‘ f’ oscar twice in the system. 


of the additional data, the vibrational constants 
have been deduced as follows: 
= 210cm.—!. = 940 cm—. 
One of the authors (S. P. R.) is grateful to 
the authorities of the Andhra University for 
the award of a research fellowship. 
Dept. of Physics, S. Pappr Reppy. 
Andhra University, P. TrRUVENGANNA Rao. 
Waltair, September 1, 1956. 
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FOCUSSING OF SOLAR-ION STREAMS 
AND FORMATION OF CORONAL 
STREAMERS 


Tue self-focussing of solar-ion streams has 
been discussed recently by Bennett.1 He has 
not taken account of the magnetic field which 
remains “glued” to the stream particles on 
account of the very high conductivity of the 
solar matter. In the present note is considered 
the focussing of solar-ion streams taking ac- 
count of such magnetic fields; the results are 
applied to the formation of coronal streamers 
which generally appear at the time of sun- 
spot minima. The magnetic field is assumed to 
have its origin in various disturbed solar re- 
gions. ral 

The force exerted on a particle with charge 
e, and velocity v, by another charge e, with 
velocity y,, separated from e, by a displace- 
ment r, in the presence of a magnetic field 'H 
is given by, 


B+ (yy x H) + (ve (1) 


here the first term is as usual the coulomb 

electrostatic force between the two charged 

particles in the direction of r. The second and 

the third terms can have any direction. 

ee Bennett, we find 
32 

Here, 


I= The moment of inertia per unit length 


of the stream. 

N= The total number of the particles per 
unit length of the stream. 

W = The mean kinetic energy of the parti- 
cles due to the transverse components 
of velocity. 

q= The charge per unit length of the stream, 
and 


- i= The current density of the stream. 


KK is the magnetic term given by 


=* fo: x H) €a pa 2nr-cr 


0 
where e, is the charge on each particle in the 
ath subdistribution, p, and v, are the numeri- 
cal dénsity of particles and the axial velocity 
of the particles respectively in that subdistri- 
bution. 
It then follows that the condition for the 
beam to be focussed is 


Current 
Science Je 
‘ 
ici, =e(2NY%+ pr 


Thus the beam will get focussed, if the cur-§ for 
rent density i of the stream exceeds the cri-j} Cal 
tical value i,. The value of i changes sensibly} ch! 
with the magnetic field H. In the case, when! sta 
H=0 we get Bennett’s result. It has been} !: 
pointed out above that the magnetic field, H| ‘ 
remains “glued” to the stream particles and} lit 
has its origin in the various disturbed solarf fre 
regions which may possibly be associated with} P®! 
some magneto-hydrodynamic phenomena. The} the 
magnetic field will vary directly as the fourth! bat 
root of the particle density and its value will} tha 
decrease considerably near the corona from} of 
where the focussing may become effective. Fur-| tio 
ther, since the critical current i, depends ap-| the 
preciably on the magnetic field which is about! 100 
103 times higher at the time of sunspot maxima) Pt 
than at the time of sunspot minima, the streams) 5YF 
may get focussed at the time of sunspot minima) 4PP 
even at coronal regions while this may not be C 
the case at the time of sunspot maxima. This| S‘T¢ 
reflects on the appearance of the coronal stream-| “/@! 
ers mainly at the time of sunspot maxima andj ‘Ur 
their extension even upto twelve solar radii|!et 
or so. a} 

Further, this also agrees with my findings? V@l' 
that the geomagnetic storms associated with! °P¢ 
solar M-regions do not last as long as the Whi 
storms associated with sunspot groups. chic 

The author is grateful to Prof. D. S. Kothari tion 
and to Dr. S. Prakash for many helpful dis- tica 
cussions and to Mr. J. S. Baijal for his help 
in the preparation of this work. 


Dept. of Physics, 


| 


J. N. TAnpon. 


University of Delhi, 
Delhi-8, October 25, 1956. ° 
1. Bennett, W. H., Phys. Rev., 1955, 98, 1584. ge 
2. Tanden, J. N., /ndian J. Phys., 1956, 30, 153; 
J. Geophys. Res., 1956, 61, 211. 
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OPTIMUM CONDITIONS FOR 95 
PREPARING SODIUM-HYPOCHLORITE 
BY THE CHLORINE-CAUSTIC _ 
REACTION 110 


SopIUM HYPOCHLORITE SOLUTION, at strength of !16 
10% to 15% available chlorine, is widely used) 
as a disinfectant, as a preservative, as a bleach- * | 
ing agent, and in the petroleum industry, for '8e 
sweetening. A study was made to determin: **" | 


reach 


the most favourable conditions for preparing TT 
the hypochlorite by passing chlorine in mate 


ing 
chlo 


soda solution, since the available informati 
on - the subject was inadequate: - 


Ly 

> 

i 

dt 
tha 
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Since a certain excess of base is essential to 
prevent the decomposition of hypochlorite 
formed, a large number of experiments was 
carried out to determine the minimum hypo- 
chlorite-free alkali ratio necessary to maintain 
stability of the product. This was found to be 
1:0°8, by weight. 

Samples of hypochlorite containing 100g. per 
litre of NaOCl and about 80g. per litre of 
free NaOH were then prepared at various tem- 
peratures, ranging from 85°F. to 115° F. and 
the amount of hypochlorite decomposed in each 
batch was estimated. The investigation showed 
that there is a gradual increase in the amount 
of hypochlorite decomposed during prepara- 
tion, with increase in‘the reaction temperature, 
the percentage of hypochlorite decomposed at 
100° F. and 105°F., differing very widely. The 
optimum reaction temperature for preparing 
hypochlorite by  chlorine-caustic reaction 
appeared to be 90°F. 

One litre of caustic solution of required 
strength was taken in a 1% litre-wash-bottle, 
clamped in a water-bath of which the tempera- 
ture was regulated by a thermostat. The in- 
let of the wash-bottle was connected through 
a rotameter, a regulator and an adjustable 
valve to a chlorine cylinder and the outlet was 
open to atmosphere, through a pressure-tubing 
which vented excess chlorine. The rate of 
chlorination was adjusted, so that the absorp- 
tion of chlorine, by caustic solution, was prac- 
tically complete. 


Taste I 
2 
; <= 
8 0-3 2 100 75-5 100 104-9 4-7 188 
9 0-3 2 100 73-2 101-9 106-9 6-4 188 
0-3 2} 100 65-2 112-6 118-0 15-4 188 
100 0-3 100 57-2 116 121-4 17-2 188 
105 0-3 3% 100 76-1 163-6 171-7 41-5 *221 
110 0-3 34 100 73-1 176-6 185-4 46-0 *274 
115 0-3 34 100 73-7 177-75 186-6 46-4 *274 


* Excess NaOH was taken in these cases, becaose withe 
188 g per litre of NaOH to begin with, at 105°F., 110° F. 
and 115° F., the hypo starts decomposi ig much before it 
reaches the concentration of 100 g. per I'tre. 

The total chlorine was estimated by reduc- 
ing the hypochlorite present in the sample to 
chloride by addition of hydrogen peroxide and 
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then titrating the total mixture for chloride, 
by the Mohr’s method. The result agreed with 
the chlorine content determined by weighing 
the wash-bottle before and after chlorination. 
For estimation of hypochlorite, the sample 
was acidified after adding potassium iodide and 
the liberated iodine, equivalent to hypochlorite 
present,- was titrated with standard sodium- 
thiosulphate solution. For estimation of free 
caustic the hypochlorite present in the sample 
was eliminated by boiling with NH,OH and 
the carbonates were precipitated with BaCl.,. 
The free caustic was then estimated by titra- 
tion with standard HCl, to the phenolphthalein 
end-point. The results are given in Table I. 
The author expresses his grateful thanks to 
the Standard-Vacuum Refining Co. of India, 
Ltd., for providing facilities and permitting the 
publication of this work. 
Investigation Section, 
Technical Dept., 
Stan-Vac Refineries, 
Bombay, September 26, 1956. 


R. J. PHADKE. 


AZAINDOLE-INDOLE AND AZATRY- 
PTOPHAN-TRYPTOPHAN RELATION- 
SHIP IN NEUROSPORA CRASSA 


Ir has been well established that indole and 
serine combine to form tryptophan in Neuro- 
spora crassa.1 The role of pyridoxine in the 
biosynthesis of tryptophan from serine and in- 
dole has also been studied? and a probable 
mechanism of action of pyridoxine has been 
suggested. Recently, Robison and Robison* 
reported the preparation of azaindole and aza- 
tryptophan, the analogues of indole and trypto- 
phan respectively (see Fig. 1). It was of in- 


Indole Azaindole 


NH 


Tryptophan 


n7 \NH NH; 


Azatryptophan 
Fic. 1. 
terest, therefore, to investigate whether the two 
analogues act as inhibitors to the correspond- 
ing metabolites in those mutants of Neurospora 
crassa which need these metabolites for growth, 


Accordingly, a small.amount of the prepared 
samples were obtained through the kind cour- 
tesy of Dr. M. M. Robison, Amherst College, 
Mass., U.S.A. 


Percenrace Growtn 
2. 


os 20 25 
Aza Mg/romt 
Fic, 2, 


Graph showirg the influence of azaindole on the 
utilization of inaole in Meurospora Cra:sa. 1. Control 
level. 2. Strain 10573. 3. Strain 39401. 


Two mutant strains of Neurospora crassa 
(Nos. 39401 and 10575) were used for trials, 
since these mutants quantitatively utilise both 
indole and tryptophan for growth. The organ- 
isms were cultured in Fries medium as de- 
scribed by Horowitz and Beadle’ and were 
allowed to grow in 50ml. conical flasks, the 
total volume of the media being 10ml. The pH 
of the medium was adjusted to 5-6. After 
72hr. growth at 30°C., the mycelia were re- 
moved, dried at 60°C. to constant weight and 
finally weighed in a Roller-Smith Torsion 
Balance. 

The growth responses of the strains of Neu- 
rospora crassa (Nos. 39401 and 10575) to indole 
and tryptophan for maximal growth were found 
to be 250 and 200 gamma respectively per 
10ml. of the medium. From the results pre- 
sented (Fig. 2) it can be seen that azaindole 
inhibited the utilisation of indole in both 
mutants of Neurospora crassa. By using vari- 
ous concentrations of indole below the optimum 
level, it was found that the azaindole inhibi- 
tion was competitive. Further, it has been ob- 
served that azatryptophan has no influence on 
the utilisation of tryptophan in these mutants. 
The cause of the inhibitory nature of azaindole 
in serine-indole reaction, the reversal, if any, 
of the inhibition by other metabolites are under 
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investigation and will be published in detail 
elsewhere. 

Our thanks are due to Dr. H. K. Mitchell 
California Institute of Technology, U.S.A., for 
the generous gifts of Neurospora crassa. 


University Biochem. Lab., 
Madras-25, October 24, 1956. - 
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THE ACIDITY OF 1-METHYL-S- 
ANILINO-—1, 2,-3-TRIAZOLE 


Tue synthesis and isomerization of 1-substi- 
tuted-4-phenyl-5-amino-1, 2, 3 triazoles (1) and 
4-phenyl-5 (substituted)amino-1, 2, 3-triazoles 
(IL) have been investigated in detail.1 The 
isomers (II) are acidic and could be estimated 


N N N N 
4 
(I) (II) 


accurately in non-aqueous media.? In order to 
investigate the position of the acidic hydrogen 
in (II), 1-methyl-5-anilino-1, 2, 3-triazole (IV) 
was prepared by irreversible isomerization of 
1-phenyl-5-methylamino-1, 2, 3-triazole (III) in 
boiling pyridine.® | 


NHCH; He 
H CcC=—C—H 
N JN N 
H.C, \nZ H 3c \nZ 
(III) (IV) 
m.p. 102°C. m.p. 172-73° C. 


In order to prepare (III), phenyl azide was 
condensed with dimethyl malonate in presence 
of sodium methoxide to yield methyl 1-phenyl- 
5-hydroxy-1, 2, 3-triazole-4-carboxylate which 
was converted into 1-phenyl-5-chloro-1, 2, 3- 
triazole through reaction with phosphorous’ 
pentachloride, saponification, acidification and 
decarboxylation. (III) was then obtained by 
reacting 1-phenyl-5-chloro-1, 2, 3-triazole with 


© © © & ow 
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methylamine in.a sealed tube at room tempera- 
ture. 

1-Methyl-5-anilino-1, 2, 3-triazole (IV) was 
easily soluble in hot water and ethanol and did 
not decolorise an alkaline solution of phenolph- 
thalein. On the other hand, 5-anilino-1, 2, 3- 
triazole (V) decolorised an alkaline solution of 

NHC,H; 


(V) 
phenolphthalein. It was possible to estimate (V) 
as an acid and not (IV). 

The base strength of 1-methyl-5-anilino-1, 2, 
3-triazole (IV) was determined in 18% etha- 
nol, utilizing the ultraviolet absorption spectra 
to measure the concentration of the free and 
protonated forms of (IV) in solutions of mea- 
sured pH. The method required the determi- 
nation of the ultraviolet absorption spectra and 
were obtained using a Cary recording spectro- 
photometer. The pH measurements were made 
by means of a Beckman model G pH meter. 
Fig. 1 shows the ultraviolet absorption spectra 
of (IV) in basic and acidic solutions. The 
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nation of (IV).4 Also, appropriate concentra- 
tions of hydrochloric acid were used to attain 
suitable pH ranges. Calculations of the pK, 
value were made based on equation (1) using 
the measured pH and on equation (2) using 
known concentration of hydrochloric acid solu- 
tions.* 


= 
PK, = pH+log nares +log y: (1) 
A -A = 
pK, log [H'‘]+log (2) 


In equation (2) the term -log y,, has assumed 
to cancel the log 7, term of equation (1). The 
pK, of the conjugate acid of 1-methyl-5-ani- 
lino-1, 2, 3-triazole thus calculated is 1-73, 
which means that it is a weak base of pKs, 
12-27. 

Further, preliminary investigations on the 
pK, values of various 4-phenyl-5- (substituted 
phenyl)amino-1, 2, 3-triazoles have shown 
that the pK, values have a linear relationship 
with Hammett’s sigma values® of the substitu- 
ents in the 5-position. The slope of such a 
straight line (or the so-called rho value®) has 
been found to correspond to that of 5-(sub- 
stituted phenyl)amino tetrazoles,® but is much 
different from that of monosubstituted anilines. 
All these results clearly point out that the 
position of the acidic hydrogen in 4-substituted- 
5-(substituted)amino-1, 2, 3-triazoles is in the 
1-position and not in the imido group in the 


The authors are indebted to Professor Her- 
bert C. Brown of the Department of Chemis- 
try, Purdue University, for his kind sugges- 
tions and to the Office of Naval Research for 
a grant. which made this study possible. 


Dept. of Chemistry, Eucene Lieser.* 

De Paul University, C. N. RAMACHANDRA Rao. 
T. S. CHao. 

Illinois, U.S.A.; and 

Dept. of Chemistry, 

Purdue University, 

Lafayette, Indiana, 

U.S.A., November 3, 1956. 


* Department of Chemistry, De Paul University, 


0.75 
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Yosor 
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ma 
Fic. 1. Ultraviolet Spectra of 1—Methyl-5—ar ilino- 


1, 2, 3-triazole. 1. In 0-1 N sodium hydroxide. 2, At 
pel of 2°52. 3. At pH of 1-32, 4 In 1 N hydrochloric 
acid, 

absorbancies of (IV) in solutions of pH of 
about 5 and 0-1N sodium hydroxide were very 
close, thereby indicating that the concentration 
of the protonated form was very smal] at pH 
of 5. It was necessary to use a high acid con- 
centration to obtain relatively complete proto- 


Chicago 14. Illinois, to whom all correspondence should 
be addressed. 
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LOSSES IN ENSILAGE AND COMPOSI- 
TION OF NAPIER GRASS MOLASSED 
SALT SILAGE 


NaPIeR crass (Pennisetum purpureum) silage 
made in the laboratory by ensiling cut grass, 
4ft. to 5ft. height, in 55 days’ growth, with 
preservatives 2% sugar (or molasses) and 
0-8% salt (on fresh weight) after 155 days’ 
storage has the following composition: The 
apparent and true losses as percentage of dry 
matter ensiled including preservatives were 15 
and 8-7, while loss in effluent was 2-8. The acids 
and bases produced were for silage and effluent 
respectively (expressed in ml. 0-1N, NAOH 
or HCl): total acids 1,505-8, 160-0; volatile 
organic acids 606-8, 103-7; non-volatile organic 
acids 545-0, 26-0; amino acids 349-5, 30-2; and 
volatile bases 329-8, 17-5. The dry matter 
composition of the grass and silage were res- 
pectively (moisture 78-7, 82-0); crude protein 
12-56, 12-59; ether extractives 4-14, 8-66; crude 
fibre 28-31, 31-01; N.F.E. 45-12, 34-44; total 
ash 9-87, 13-30; silica 2-85, 4-59; Ca 0-37, 
0-65; and P 0-27, 0-28. 

The low loss of true dry matter, low evolu- 
tion of CO, reported already,’ the optimum 
pH, and quality of silage made under the above 
tropical conditions, compare well with simi- 
lar results for other good silages reported by 
other workers?:4 while the higher crude protein 
content! may be due to the young stage of 
growth and other soil factors. 

V. MAHADEVAN. 

R. VENKATAKRISHNAN. 
Dept. of Nutrition, 
Madras Veterinary College, 
Madras-7, November 5, 1956. 
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NOTE ON PRESERVATION OF THE 
STRIPED SUGARCANE STEM-BORING 
LARVAE (LEPIDOPTERA) 


Some of the stem-boring larvz of sugarcane are 
identified by the number and position of stripes 
on their bodies.1.2 It is the experience of the 
authors that these larve if preserved for long 
periods in 70% alcohol or 5-8% formaldehyde 
solution, are rendered black and unsuitable for 
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anatomical investigations. Boiling of larve in 
hot water and subsequent preservation in 
70-90% alcohol is of limited utility as 
boiling causes deposition of the fat lining of 
the body-wall near the gut. As the use of fixa- 
tives has been suggested® to keep dead tissues 
in an ideal state of preservation, laboratory tests 
were undertaken with a view to studying the 
efficacy of some of them as’ also certain fixa- 
tives evolved by the authors. Besides alcohol, 
formalin, Carnoy’s fluid, Picrochlor-acetic, 
Bouin’s fluid, and Carne’s® KAA (both KAA1 
and KAA 2), the following three fixatives were 
tried: KAAT: kerosine 8%, absolute alco- 
hol 79%, glacial acetic acid 8% and toluene 5%; 
KAAC, kerosine 8%, absolute alcohol 70%, 
glacial acetic acid 10% and chloroform 12%; 
KAATC: kerosine 8%, absolute alcohol 67%, 
glacial acetic acid 5%, toluene 5% and chloro- 
form 15%. 

The KAAD fixative of Peterson? was not 
tried in view of its high toxicity and expense 
though the glycol derivative dioxan* has the 
property of removing the turbidity. 

Larval specimens of Chilotrewa infuscatellus, 
Chilotreea auricilia, Chilo zonellus, Chilo tumidi- 
costalis and Bissetia steniellus, aneesthetised both 
in chloroform and ethyl acetate, were trans- 
ferred separately to the respective fixatives 
kept in bakelite capped glass jars. After fixa- 
tion for about four hours, they were removed 
and washed thrice with the same grades of 


TABLE I 


Condition of larve 


Fixative Preservative after 3-12 months of 


preservation 
10% alcohol 70 %alcohol Specimens blackened ; 
stripes faded 
6% fornalin 5% formalin Specimens rendered soft 


and useless; stripes 


faded 
Carnoy’s Fluid 90% alcohol Colour normal; slight 
bleaching of stripes; 
specimens become hard 
and contract in size 
Picrochlor-acetic 70% alcohol Specimens turned yellow- 


& Bouin's fluid ish and stripes faded 
KAA1& 95% alcohol Colour, stripes and gene- 
KAA 2 ral conditicn (turgidity 
and size, etc.) normal 
KAAT 95% alcohol do 
KAAC 95% altobol Stripes rendered pale 


with slight bleaching of 
general body colour 

KAATC 95% alcohol Colour and _ general 
condition of specimens 
normal! ; stripes become 
slightly more tfanspa- 
rent 
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cohol or formaldehyde in which they were 

0 be finally stored. Observations regarding the 
seneral condition of the larve as also the 
olour of their stripes were recorded after 3, 
, 9 and 12 months of preservation and are 
summarised in Table I. 

It is seen that besides KAA, the fixative re- 
ommended by Carnes KAAT and KAATC 
have also enabled normal preservation of the 

ze. It may be pointed out that transparency 
of the stripes can be an additional advantage 
in taxonomic studies of larve, and judging 
from this KAATC would appear to be the best. 

n the opinion of the authors KAAT and 

ATC, being clear solutions owing to the 
presence of toluene, may be preferred to KAA 
which becomes cloudy during fixation due to 
bsence of toluene. The anzsthetising agents 
appear to have no adverse effect on the con- 
Hition of larve either during fixation or 
timate preservation. 

The work was undertaken as part of the 
Bihar Sugar Industry’s donation for research to 
whom grateful thanks are due. 

ntral Sugarcane Res. Station, V. D. Purr. 
A. R. Prasap. 
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ACTION POTENTIALS OF 
UNSTRIATED MUSCLE IMMERSED IN 
ELECTROLYTE-FREE MEDIUM 


years ago, Overton! demonstrated that 
irog muscles became inexcitable when they 
were immersed in isotonic solutions containing 
less than 10% of the normal sodium chloride 
oncentration. Singh and Singh? and Singh? 
ound that the frog’s stomach muscles had the 
markable property, that they remained irri- 
able in half-tonic (0-112M) solution of suc- 
ose for several hours. 
Overton was unable to repeat his experiment 
vith a frog’s sciatic nerve, which maintained 
excitability for long periods of time in salt- 
ree solutions. This has been explained as due 
0 retention of salt in the interstitial spaces of 
he nerve trunk. Thus Kato* found that the 
pplication of isotonic dextrose to single medul- 
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lated fibres of the frog caused a rapid but 
reversible loss of excitability, and a similar 
result was obtained by Erlanger and Blair on 
the sensory rootlets of the bull-frog. 

Such a possibility has been excluded in the 
case of frog’s stomach muscle. When washed 
with hypotonic sucrose solution every 15 
minutes to half-an-hour, the muscle responds 
to direct current for about 24 hours, after a 
preliminary loss of excitability for about 
2 hours. When it has acclimatised to sucrose, 
immersion in sodium chloride abolishes the 
spontaneous contractions for about 2 hours; 
the muscle then acclimatises to sodium. This 
shows that when the muscle has acclimatised 
to sucrose, sodium is toxic, so that the irrit- 
ability of the muscle could not be due to re- 
tention of sodium in the interstitial spaces. As 
a matter of fact, the muscle behaves better, the 
more it is washed with the sucrose solution, 
and when it is contracting strongly, chemical 
analyses show that it does not contain any 
significant amount of sodium. 

When the muscle is acclimatised to sucrose 
solution and is contracting strongly the usual 
action potentials can be recorded. This shows 
that electrolytes, particularly sodium, are not 
necessary for the production of action potential. 


Dept. of Physiology, INDERJIT SINGH. 
Medical College, J. V. Buarr. 
Agra, November 10, 1956. 


1, Overton, E., Pfiig. Arch. Ges. Physiol., 1902, 92, 
346 


2. Singh, S. I. and Singh, L., Proc. /nd. Acad. Sci., 
1943, I18A, 58. 

3. Singh, I., Curr. Sci., 1944, 10, 251. 

4. Kato, G., Cold. Spr. Hurb. Symp. Quant. Biol., 
1936, 4, 202. 

5. Erianger, J. and Blair, E. A., Amer. J. Physiol., 
1938, 124, 34. 


STUDIES ON THE NUTRITION OF 

COLLETOTRICHUM CAPSICI (SYD.) 

BUTLER & BISBY, THE INCITANT 
OF DIEBACK OF CHILLIES 


Firty-Two carbon and thirty-five nitrogenous 
compounds were tested as sole sources of car- 
bon and nitrogen respectively for the growth 
and sporulation of this pathogen. Data on the 
dry weight of mycelium and sporulation were 
collected after 10 days incubating at 32°C. on 
a basal medium devised by the authors and 
adjusted to pH 6. When potassium nitrate was 
used as a nitrogen source, best growth occur- 
red on dextrose, sucrose, maltose; good on 
fructose, mannose, melezitose; fairly good on 
l-arabinose, cellubiose, melibiose, tartaric acid, 
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raffinose, pectin; poor or no growth on rest of 
the carton compounds. The optical activity of 
arabinose exercised a profound effect on its 
utilization. Carbon compounds supporting good 
growth did not necessarily support good spo- 
rulation. Thus, best sporulation occurred on 
pectin, maltose, starch, tartaric acid; good on 
fructose, mannose, sucrose, melezitose; fairly 
good to poor on rest of the carbon compounds. 
In general di- and poly-saccharides yielded 
maximum sporulation. 

When sucrose was used as a carbon source, 
best growth occurred on alanine, valine, leu- 
cine, proline, glutamic acid, arginine, urea, glu- 
tamine; good on potassium nitrate, glycine, 
aspartic acid; fairly good to poor on rest of 
the nitrogenous compounds. Nitrites completely 
inhibited the growth. Nitrate nitrogen was 
better than ammonium nitrogen for both growth 
and sporulation. Poor growth with some nitro- 
gen compounds was attributed to the resulting 
low pH values. Best sporulation was observed 
on leucine, proline, arginine, urea, glutamine; 
good on alanine, valine, glutamic acid, sodium 
nitrate, asparigin; fairly good to poor or no 
sporulation on rest of the nitrogenous com- 
pounds. In general organic nitrogen compounds 
were much better for sporulation than the in- 
organic nitrogen compounds. Colletotrichum 
capsici evidently belongs to group II of Rob- 
bin’s classification! of fungi and bacteria based 
on their nitrogen requirements. 

The authors are deeply indebted to Prof. P. N. 
Mehra for providing facilities and encourage- 
ment. 


Dept. of Botany, K. S. THIND. 
Panjab University, H. S 
Amritsar, July 18, 1956. 


1. Amer. J. Bot., 1937, 24, 243. 


A NEW TYPE IN GROUNDNUT 


In the groundnut varieties and forms raised 
at the Agricultural Research Station, Tindi- 
vanam (Madras State), a vigorous natural 
hybrid plant was spotted out in the variety, 
A.H.1718 Masumbika. The plant was carefully 
harvested and the seeds exhibited the ruptured 
testa characteristic of Arachis hypogceea variety 
nambyquare, which was grown side by side. 
Stokes and Hull’ reported that the ruptured 
testa is partially dominant over the entire 
testa. Therefore it was presumed that the 
hybrid was intermediate to the form A.H. 1718 
and variety nambyquare. From the seeds of 
the hybrid F., F, and F, generations were 
raised and studied. The progenies exhibited very 
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large variation ranging from rose to dark re 
colour and from incomplete to complete develop 
ment of testa and with different degrees of com 
bination between the two characters (Fig. 1). 
single plant among the progenies produced rose 
coloured seeds and incompletely developed 
testa, resulting in blotches of rose and white 
on the seed surface. This type with rose colow 
and incomplete development of testa has no 
been recorded by any of the workers previ 
ously. Therefore it was selected and further 
purified. After a few years of selection, a stable 
type with rose colour and incomplete testa h 
been fixed. Similar natural hybrid in the 
variety nambyquare with seeds “brown inter. 
spersed with white bands and streaks” ani 
“with a dilute purple wash superimposed,” ha: 
been recorded by Srinivasamurthy and Gop 
Iyengar.2 


Fic. 1. 
Top Row: Seeds of TMV. 1 strain; entire surface 
Colour: Rose(Vinaczous Tawny-Ridgway). 


Bitton Row: Left: Seeds of hybrid groundnut; in 
complete development of testa; white and rose (Japan 
rose to Vinaceous Tawny-Rilgway), Right: Seels of 
A. nam+yquare; incomplete development of testa; white 
and red (Uxblood Red: Ri gway). 


In the classification of groundnut varieties 
and types, John et al. have divided the varie- 
ties into two broad groups, one with complete 
testa and the other with incomplete testa. In 
the latter group the two varieties nambyquare 
and rasterio are included. Both the types ha 
“white seeds blotched with purple red”. as 
the colour of seeds is also one of the criteria 
for further subdivisions, a new group with rose 
seeds and incomplete testa has to be created. 
Similarly a new group was created for the 
bunch type with white seeds by Bhavanishanker 
Rao and Srinivasalu.‘  - | 

A short description of the new type is given 
below : pity, 
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Plant with semi-spreading habit of growth, 
main axis and primaries long, leaves medium- 
sized and green in colour. The pods are big, 
1-2-seeded occasionally 3-seeded. The con- 
striction between the pods shallow to medium; 
the venation on the pods is prominent and the 
beak quite distinct. The kernels are bold, rose 
with blotches of rose and white, the white 
portion due to the incomplete development of 
the testa. Shelling per cent.: 73-1; number 
of kernels per ounce: 33; oil content: 42-88; 
free fatty acids content: 0-27. 

The oil content of the new type is low com- 
pared to the cultivated types, and this charac- 
ter especially in a bold-seeded variety is desir- 
able for dessert purposes. The type is being 
tested in the yield trials. 

Seeds of the new type along with the seeds 
of the variety nambyquare and the seeds of 
T.M.V.1 strain with entire rose-coloured testa 
are shown in Fig. 1. 

Agric. College and M. BHAVANISHANKER RAo. 

Res. Institute, N. SRINIVASALU. 
Coimbatore, August 26, 1956. 


1. Stokes, W.E. and Hall, F. H., J. Amer. Soc. 
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2. Srinivasamurthy, T. and Gopa'a Iyengar, K., Curr. 
Sci., 1949, 19, 62. 

3. John, C. M., Nurayara, G. V. ani Seshadri, C. R., 
J/naian J. Agric. Sci., 1954, 24, 159. 

4. Bhavavishanker Rao, M. and Srinivasalu, N., 
Madras Agric. J ., 1954, 41, 44. 


A NEW STRAIN OF GLOMERELLA 
TUCUMANENSIS 


E1cut strains!:2 of Glomerella tucumanensis 
have already been reported on the basis of 
their cultural characters and virulence. A close 
study of the epidemics of red rot in North 
India during the last two decades reveals their 
association with a particular strain of the 
causal organism. The epidemics of 1939-40 and 
1949-50 were found associated with strains of 
B! and D2? respectively, which were respon- 
sible for the withdrawal of popular varieties, 
like Co. 213 and Co. 453. 

A new strain entirely different from those 
already reported has been isolated at this Insti- 
tute in the season 1955-56 from the red rot 
affected canes of B.O.11 collected from Ram 
Kola, District Deoria (U.P.). A similar strain 


was isolated at the Central Sugarcane Research 
Station, Pusa, Bihar, from B.O.11 in the sea- 
son 1952-53. This has been designated as 
strain I. The cultural characters are described 
below : 
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Strain I—The aerial mycelium is very sparse 
in the beginning which dwindles in later stages. 
The whoie surface of the medium is studded 
with black masses. Almost all the black masses 
are later covered on the top with toltec? 
coloured conidial masses. During winter, how- 
ever, only 50% of black masses are found cover- 
ed with such conidial masses. 

A study of cultural characters of the new 
strain shows that sporulating capacity of the 
new ones has progressively increased through 
strains B, D and I. The correlation of the 
serious epidemics with more sporulating strains 
than the previous ones in the years 
1939-40 and 1949-50 may serve to guard against 
the strain I which is more sporulating than 
those recorded before. 

Appreciable differences in spore-dimensions 
are recorded in Table I. 


TABLE I 
Tatle showing the measurement of spores 


Av. length 


Strains & breadth 


Range 


D 21-0 4x6-34 
I 24-2 ux3-ly 


14-3-27-1 wx 4-8-8-0 
19-1-30-3 x 1-6-4-8 


A comparative growth study of the strains D 
and I conducted at 21° to 33° and 14° to 
25° on oat meal agar during the months of 
August 1955 and January 1956 revealed quicker 
growth of the strain I. The average number 
of spores in average conidial mass of strain I 
was found to be larger than in strain D. 

The virulence of fresh strains D and I was 
compared by inoculating fifty canes of each of 
the eight varieties with these strains by the 
usual plug method. The inoculated canes were 


TABLE II 


Showing comparative susceptibility of different 
varieties to strains D and I 


Av. Livear spread 


of infection in No. of internodes 


Variet cm, with strain infected 

I D I D 
Co. 453 ; 72-1 191-3 3-0 4-8 
Co, 617 -. 113-8 75-0 7-2 5-4 
Co. 622 “ 97-3 52-3 6-0 4-2 
Co. 6°7 «. 120-0 90-0 9-5 7-0 
Co. 853 ° 69-5 45-0 5-5 3-6 
Co. 941 +» 65-0 43-3 4-7 3-5 
Co. 997 77-8 50-0 6-2 4-1 
b.O. 11 37-5 8-3 4-3 


|_| 

| 
2 surface 
in 
se (Japan 
See ls of 
1e varie- 
complete 
testa. In 
byquare 
pes have 
with rose 
created. 
for the 
ishanker 
is given 


20 


split open affer 4 months and the linear spread 
of infection measured. The observations are 
recorded in Table II. 

The observations recorded in Table II show 
that the new strain of profusely sporulating 
character is even more virulent than strain D 
on all the varieties under test except Co. 453. 


Mycology Section, S. A. Raray. 

Indian Institute of V. B. Srncu. 
Sugarcane Research, 

Lucknow, August 10, 1956. 


1. Rafay, S.A. and Padmanabhan, S. Y., Curr. Sci., 
1941, 10, 1, 25. 

2. Rafay, S. A., /did¢., 1950, 19, 385. 

3. Mearz, A. and Paul. M. R., Dicticnary of Colour, 
McGraw-Hil! Book Co., 1950. 


ON THE SYNONYMY OF SOME INDIAN 
SPECIES OF RICCIA 


In contemporary literature on Indian Bryology 
much confusion appears to persist with respect 
to the taxonomic limits of some of the species 
of the genus Riccia growing widely in the 
country. A detailed investigation to clearly 
define them was started at the suggestion of 
Dr. S. K. Pandé who very kindly placed his 
extensive collections of Riccia of the last 30 
years at the disposal of the author for this 
aspect of the study. The results obtained are 
briefly discussed below: 

Much of this taxonomic tangle apparently 
centres round Riccia himalayensis St. and since 
Pandé and Ahmad! pointed it out as a synonym 
of the much older R. discolor L. et L. the lat- 
ter name has been used by subsequent work- 
ers, but unfortunately rather indiscriminately. 

R. himalayensis, a manuscript species of 
Stephani, is based on specimens collected from 
Mussoorie by Kashyap.? It is noteworthy that 
no reference to this species is found in any of 
the publications by Stephani. A complete 
description of this plant was, however, pub- 
lished by Kashyap*:t who originally described 
it as a dicecious species giving full details of 
the male and the female thalli. Subsequently 
Kashyap® emended the description replacing 
the spore figure and defining the species as 
moneecious or dicecious. Unfortunately this 
description of R. himalayensis, as finally defined 
by Kashyap,? is based on two distinct species 
embracing a dicecious species and a moncecious 
species. This view has been confirmed from a 
comparative and critical examination of Riccias 
from the “Pandé collection”. 

The original description of the dicecious 
R. himalayensis given by Kashyap** unques- 
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tionably refers to R. discolor L. et L. as has 
been confirmed from the study of an authentic 
specimen of the latter, from the famous Her- 
barium of E. Levier, collected by Duthie from 
Mussoorie in 1881 and identified by Stephani 
himself who has recorded this collection under 
R. discolor (Stephani*). A comparison of this 
material with Kashyap’s description of the 
dicecious R. himalayensis as well as his figure 
of the spore (Kashyap,* Plate XX, Fig. 9) with 
the one given here (Figs. 10a, 10b) ieaves lit- 
tle doubt that the two belong to the same spe- 
cies. It is thus clear that the dicecious species, 
included in Kashyap’s** description of 
R. himalayensis, is a synonym of the older 
R. discolor. It is significant to mote that 
Kashyap* himself, at one time, regarded 
R. himalayensis not distinct from R. discolor 
although later he (Kashyap**) treated the 
former as a separate species. 

The moneecious plant, later incorporated by 
Kashyap® and included under R. himalayensis, 
closely resembles R. billardieri Mont. et N., 
a common species of Java but recorded also 
from India (Elephanta, Bombay) by Schiffner? 
as early as 1900 though there is no mention 
of it in subsequent publications on Indian 
Bryology. This conclusion has been confirmed 
by a careful examination of authentic speci- 
mens of R. billardieri, from the Herbarium 
Bogoriense, obtained through the courtesy of 
Dr. W. Meijer. This species is abundantly 
represented in “Pandé collection” from the 
various parts of the country very often inter- 
mingled with R. discolor. 

Fortunately R. discolor and R. billardieri 
are also the two common monsoon species of 
Riccia growing luxuriantly in Lucknow and its 
neighbourhood during July-October and could 
thus be thoroughly studied as they grow and deve- 
lop in nature. R. discolor is strictly dicecious, 
forming distinct male (Figs. 3, 4) and female 
thalli (Figs. 1, 2) light-green in colour and 
usually 3-4 times as broad as high. The spore 
(Fig. lla) is dark-brown, 90-120 along the 
maximum diameter, reticulate, with 7-10 reti- 
culations across the outer face. The walls of 
the reticulations are very low and _ scarcely 
project beyond the spore margin (Fig. 11b). 

R. billardieri, on the other hand, is monce- 
cious, the thalli (Figs. 1, 6) are dark green in 
colour and are comparatively broader, being 
usually 4-5 times as broad as high. The spore 
(Figs. 7a, 8a) is reddish-brown, 90-135 along 
the maximum diameter, reticulate, with 5-7 
reticulations across the outer face. The walls 
of the reticulations are conspicuously high and 
project out prominently beyond the spore margin 
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(FIGs. 76-114. Spores in lower foci.) 


(FIGS. 7 a-11 a. Spores in upper foci.) 
FIGs. . 1-8, 
Figs. 2-4 ; 10-11. 


Fig. 1. Habit photograph of the three species of Aiccia growing intermingled in nature, x 1. 
Riccia discolor. (2). Female thalli, x 3. (3). Habit photograph of male plants, x 1 (4). Male thalli, x 3. 
(10a, 104). Spore x 250 (from Duthie Collection; Herbarium, E: Levier). (lla, 11.4). Spore, x 250 (from 


plants growing locally). 

- FIGS. 5,9. XKiccia gangetica, (5). Thalli, x 3. (9a, 9 5), Spore, x 250. 
Fics, 6-8. Xiccia bulardzeri. (6), Thalli, x 3. (7a, 74). Spore, x 250 (from Meijer Collection; Her 

barium, Bogoriense). (8a, 84). Spore, x 250 (from plants growing locally). 
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(Figs. 7b, 8b). The detailed life-history 
of the moncecious R. himalayensis given ear- 
lier by Srinivasan,’ apparently deals with 
R. billardieri which is copiously represented in 
collections from South India including Madras. 
Some years back Chopra® suggested that 
R. gangetica Ahmad should not be treated as 
specifically distinct from R. himalayensis and 
subsequently, in the “Census of the Indian 
Hepatics” he (Chopra!) did not list R. gange- 
tica evidently in view of his previous reference 
to its status. Fortunately all the three species, 
often associated in the R. himalayensis com- 
plex, grow abundantly in Lucknow during 
monsoons and frequently occur intermingled 
(Fig. 1) and maintain distinct specific charac- 
ters under identical ecological conditions. 
Observations during the last seven years, both 
in field and under culture, have convinced the 
author that R. gangetica is a genuine species. 
It is moneecious, the plants are small (Figs. 1, 5), 
distinctly bluish green in colour and the thalli 
usually 2-5-3 times as broad as high. The spore 
(Fig. 9a) is perfectly black and opaque at 
maturity, 110-1354 in maximum diameter, reti- 
culate, with 8-16 reticulations across the outer 
face. The corners of the walls of reticulations 
project out slightly forming a densely crenate 
margin (Fig. 9b). Dr. W. Meijer, to whom speci- 
mens of R. gangetica were sent, states that 
R. gangetica Ahmad occurs in Central Java 
around the famous Borobunder temple and one 
cannot say whether it was introduced there by 
Hindu people. This report extends the range 
of distribution of this species to Java. 
Synonymy of three other species, viz., 
R. robusta Kash., R. sanguinea Kash. and 
R. mangalorica Ahmad needs mention as these 
have often appeared in works on Indian Bryo- 
logy and although Chopra’? had earlier re- 
ferred to the synonymy of the first two, these 
have been recently included even in a text- 
book by Parihar.'! R. robusta is a synonym of 
R. crystallina L. and this fact was observed 
long back by Nicholson!2 who along with it 
also pointed out the close similarity of R. san- 
guinea to R. frostii Aust. A comparison of 
the plants growing in the country with the 
specimens of R. frostii from the Herbarium of 
C. C. Haynes leaves absolutely no doubt about 
the two being the same. Details of R. manga- 
lorica confirm closely to R. plana Taylor and 
thus it should be treated as a synonym of the 
latter. 
Dept. of Botany, 
Lucknow University, 
Lucknow, September 4, 1956. 


Ram Upar. 
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MORPHOLOGY OF THE OVULE OF 
CRINUM DEFIXUM KEk. 
ALTHOUGH Crinum has attracted the attention of 
embryologists for nearly a century, our know- 
ledge of the morphology of its ovule is still 

fragmentary and confusing.!-1° 

Crinum defixum Ker., an elegant bulbous 
plant producing beautiful umbels of mild scent- 
ed white flowers with purple stamens, occurs 
abundantly in the backwaters and paddy fields 
of Gudivada (Andhra State). There are six 
Pairs of collateral, anatropous,.unitegmic ovules 
borne on axile placente in the tricarpellary, 
trilocular inferior ovary. There is a single 
hypodermal archesporial cell which enters the 
Synizesis stage proving that it becomes the 
megaspore mother cell without cutting off a 
Parietal cell (Fig. 1). Two to three nucellar 
epidermal cells above the archesporium divide 
periclinally forming a layer of variable thick- 
ness. The megaspore mother cell undergoes the 
first meiotic division (Fig. 2) forming two dyad 
cells of which the upper promptly degenerates. 
The lower dyad cell divides transversely giv- 
ing rise to two megaspores situated below the 
disintegrating dyad cell (Fig. 3). Therefore, a 
row of three cells is formed, the uppermost be- 
ing undivided dyad cell. The lowest megaspore 
is functional and becomes vacuolated and three 
free nuclear divisions follow resulting in 
8-nucleate embryo sac. The development of 
the embryo sac is, therefore, of the Polygonum 
type.5 The eight nuclei of the embryo sac 
organize themselves into the egg apparatus, 
three antipodal cells and two polar nuclei. The 
synergids are hooked but no vacuoles are seen 
in them. A filiform apparatus is developed in 
their apical parts and the nucleus is situated 
in the basal part. The polar: nuclei fuse in 
the vicinity of the antipodals and the secondary 
nucleus moves down still further. The anti- 
podals have large nuclei with very rich chroma- 
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Fig. 1. L.s. apical part of the ovule showing the archesporial cell and peri-linal division in two epidermal cells, 
$250. Fig. 2. Same showing m.m.c, in Meiosis I, x 250. Fig. 3. Same ‘showing the disintegrating upper dyad 
tl and tormation of two magaspores from the lower dyad cell, x 250. Fiz. 4. L.s. ovule at the mature 
mbryo sac stage, X 40. Fig. 5. Portion from Fig. 4to show the narrow mi-cropyle and the mature embryo sac, 
1160 Fig. 6. Ovulein 1s. showing embryo an! endosperm (diagrammitic); note the persisting antipoJals, x 40. 


ig. 7. Part of the endosperm showing phellogen, cork and chloroplasts, x_ 40. 


tig 8. Single cell of the 


ndosperm showing starch grains, x 250. Fig. 9. Emoryo sac having embryo but no endosperm, x 60. 


In. They assume various shapes, develop beak- 
lke projections and become vacuolated 
Figs. 4, 5). Even in advanced stages of endo- 
perm development they persist in the hyper- 
tophied condition (Fig. 6). 
The pollen tube enters the embryo sac through 
he narrow imperceptible micropyle and it is 
tobable that the knee-shaped bend of the funi- 
le functions like an obturator. In the entry of 
pollen tube one of the synergids is des- 
ed, 
At least four endosperm nuclei are already 
med before the fertilised egg divides. In 
x earlier stages the nuclei are distributed in 
xe peripheral cytoplasm. Later the endosperm 
tomes completely cellular. Finally the peri- 


pheral cells of the endosperm behave like a 
phellogen by undergoing tangential divisions 
and producing a few layers of Cork tissue 
(Fig. 7). By this time all the cells of the ovule 
have been consumed. If a portion of the endo- 
sperm is cut away, the exposed cells form a 
new phellogen and produce fresh cork tissue. 
A feature of interest is that chloroplasts arise 
in abundance in the peripheral cells lying be- 
low the phellogen even when the endosperm 
is covered by the pericarp. Starch grains are 
present in the cells of the endosperm (Fig. 8) 
and in this respect Crinum resembles members 
of the Juncinez (Liliflore). 

‘The embryo development conforms to the 
Muscari variation of the Asterad type of 
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Johansen.1!_ In some ovules embryo develop- 
ment proceeds but triple fusion does not seem 
to take place (Fig. 9). The seed comprises only 
the endosperm and embryo. The term ‘naked 
ovule’ is perhaps better suited to Gymmnosper- 
mous ovules which are not really enclosed in 
an ovary. The ovule of Crinum defixum should, 
therefore, be looked upon as an undifferentiated 
structure constituting a massive integument and 
two or three nucellar epidermal cells which 
divide periclinally. Work on other species of 
Crinum is in progress. 

Grateful thanks are due to Professor J. Ven- 
kateswarlu for guidance and Professor P. 
Maheshwari for scrutinising the preparations, 
many helpful suggestions in a personal discus- 
sion and for going through the manuscript. It 
is my pleasant duty to thank the authorities 
of Gudivada College, Gudivada, for encourage- 
ment. 

Dept. of Botany, 
Andhra University. 
Waltair, September 16, 1956. 


B. S. M. Dutt. 
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SODIUM EFFECT ON NITROGEN 
FERTILIZED WHEAT 
EvmENcE in literature shows that sodium is 
not an essential element for plant growth, in 
the sense that crops can be grown completely 
normally in sodium-free nutrient solutions and 
no deficiency symptoms or effects of any kind 
are observed. Even if absolute purity of nutri- 
ent solutions may be doubted, it is recognised 
that this element does not appear to perform 
any specific function in the physiology of 
plants, such as potassium, phosphorus, nitro- 
gen and other essential major and minor ele- 
ments, have been shown to perform. The use 
of sodium for fertilizing crops has therefore 
never assumed importance, although it may 
get added incidentally in combination with fer- 
tilizers like sodium nitrate or as an impurity 
in potash salts and other feriilizer materials. 
In a number of trials with nitrogenous ferti- 
lizers, however, it has been observed that sul- 


phate of ammonia for instance, fails to p 
duee yields comparable to those obtained w 
sodium nitrate, although equal quantities 

nitrogen are applied. Russel! explained this 
being due to the residual effects left fre 
ammonium sulphate and felt that the diffe 
ences would be equalized if necessary co 

tions are made for acidity and such other cor 
Sequences of the chemical reactions of th 
secondary ions with soil. The superiority 9 
sodium carrying fertilizers, however, persist 
in many short-term or single-year field tri 

under which the effects of the chemical residue 
of fertilizers could not possibly collect in an 
significant proportion to affect crop growth. 0 
calcareous soils in particular, normal applic: 
tions of ammonium sulphate do not cause an 
determinable change in soil reaction. 9 

The role of sodium purely as a beneficial el 

ment for crop growth, without any attribute w 
of some essential function in the physiology | 
of the plant, does not appear to have receive 
the attention and study that the aspect deserve: 


Lehr? has drawn pointed attention to this ro Ca 
of sodium and its agricultural value for im “ 
proving yield and quality of crops. Supportin 
evidence on this aspect has been obtained i 
pot-culture experiments carried out in thi = 


Institute, on wheat fertilized with ammonium 
sulphate, in which a high stimulating effect wai 
observed with application of a supplementar) . 

dose of sodium chloride. The data obtaine¢ 


under the different treatments is presented _ 
por 
Table I. 
| dia 
TABLE I | the 
Showing average grain yield in g. V 
| wat 
Nitrogen per Amm. Amm. 

acre Contwol chloride sulphate wat 
diu 
0 7-9 | cop 
40 11-1 11-8 see} 

80 15-2 16-0 | 
120 16-6 16-1 | 

160 17-4 17-5 | 
200 16-8 17+] | and 
200+300 Ib. NaCl 22-9 tor 
C.D. at 1%: 2-7 | bite 


Grain yield showed significant rise wit! 
ammonium chloride and ammonium sulphat} 
up to 80lb. N, beyond which further response 
were not significant. The secondary chloridj 
and sulphate ions did not show any differen * 
tial effect. The supplementary application 
3001b. sodium chloride along with 200115 | 
ammonium sulphate stimulated the respons)* 
from 17-1g. to 22-9g. Yields of straw unde ™ 
these treatments, however, were not signifi abo 
cantly different. The recovery of nitrogen 
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ls to PIG cep from.the applied fertilizer increased from 

ained will 440, to 61% with sodium. chloride treatment. 

antities @mnese effects are attributable to sodium, since 

red this @ chloride ion applied in ammonium chlo- 

left frog ide showed no superiority over ammonium 

the diffe sulphate at any dose. 

7 oe A detailed study of the influence of sodium 

other conf ., individual cation-anion balance in the crop, 

ms Of tht ivcreased uptake of applied fertilizers and the 

eriority 4 secific effect on grain formation in particular, 

T, Persis§ nas been taken up, to understand the mechan- 

my Tia] ism of the stimulation. 

in aaj Indian Agric. Res. Institute, M. A. IDWANT. 

rowth, 0y New Delhi, September 3, 1956. 

applica} Russel, E. J., Soi? Conditions ond Plant Growth, 
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eficial 

attributa waATER CONTENT AND RELEASE OF 

physiology NEUROSECRETORY PRODUCTS IN 

receive IPHITA LIMBATA STAL. 

CHANGES in histological appearance of the 

> io neurosecretory system are observed in /phita 

limbata Stal. (Pyrrhocoride: Hemiptera) sug- 

oe ay gesting a relationship between the release cf 

t ,, neurosecretory products and the water content 

iun of the insect. 

prong The neurosecretory pathways in Iphita have 

lementar} been described by the author.! In normal adult 

. obtained insects, the neurosecretory matter from the 

sented —— of the pars intercerebralis, gets trans- 
ported along their axons to the corpora car- 
| diaca and from there by percolation through 
the aortic wall into the blood. 

et | When the insect is induced to take in extra 

Amm, Water load by continuous feeding on distilled- 


sulphate | Water for a number of weeks, there is increased 
______! diuresis. In preparations from such insects, 
| copious amount of stainable matter has ‘been 


11-8 | seen released into the blood through the aortic 
16-0 | wall (Fig. 1, right half). In the insect forcibly 
| fed on salt-water, urine becomes concentrated 
17+1 | and reduced, and the release of neurosecre- 
22-9 tory material to the blood appears to be inhi- 

| bited (Fig. 1, left half). The meurosecre- 

me, 4) ory cells here remain loaded with stainable 


sulphat| colloids. 
response Somewhat similar results have been obtained 
, ao when young adult insects, washed with ben- 
differen 222€ or chloroform to remove the waxy sur- 
cation g face layer of the integument, have been used 
responsi a closed dish with anhydrous calcium chloride 

which facilitates dehydration, showed an 
t signify *sence of neurosecretory matter in the aortic 
rogen while all ‘the neurosecretory cells were 
"Stained -violettish-blue with the cytoplasm in 
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FIG. 1. Schematic figure to show the nature of release of 
neurosecretory matter in nydrated and dehydeated condi- 
tions of /phita limbata. On the ieft is shown the 
cistribution of colloids in insect fed on salt-water and so 
under conditions of dehydration, Here the cells are 
loaded with colloids but the release of neurosecretory 
matter into blood va the aoria is inhibited. On the 
right is shown the distribution of colloids in insect with a 
heavy water load. Here cells are depleted of neuro~ecre- 
tory matter which have been release! into tne blood 
through the aortic wall. 

4: axon of the neuron; AQ: aorta; C: corpus 
cardiacum ; V: neurosecretory cell. The arrows indicate 
Course of migratiun of neurosecretory materials. The 
diagram is based on preparations staiaed with Gomori’s 
chrome-alum hematoxylin-phloxine, 


some cells entirely colloid-free. Similar insects 
left in closed dishes with vials of water faci- 
litating increased absorption, showed increased 
diuresis, comparatively colloid-free neurosecre- 
tory cells and copious amount of stainable mat- 
ter at the aortic end. 

Dept. of Zoology, 

University College, 
Trivandrum, October 15, 1956. 


1, Nayar, K.K. Zerts. Zel/f. Mikr. Anat., 1956, 44, 697. 


K. K. NAYAr. 


RAMAN SPECTRUM OF VANILLINE 


THE Raman spectrum of molten vanilline (m- 
methoxy-p-hydroxybenzaldehyde) has been 
recorded for the first time in these labora- 
tories; A Raman tube 20cm. long with 0-8 cm. 
radius was inserted centrally in a cylindrical 
heater specially prepared for this purpose. 
Since the compound gets coloured when heated 
in air, the Raman tube, after filling in the 
solid, was evacuated to a high degree, and then 
sealed. A steady current of 0-25amp. was 
passed through the heater. This coupled with 
the heat of the mercury arc was just sufficient 
to melt vanilline. A Hilger Medium Glass 


Spectrograph E.494 with F/9-58 aperture ratio 


= 
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was used to photograph the spectrum, with 
\4358A as exciting rasliation. The wavelengths 
were measured with the spectrum of iron arc. 

The Raman spectrum is given below with 
the usual conventions: 

148(5), 171(2), 424(1), 631(4), 746(3), 
792(1), 808(2), 956(1), 1043(1), 1175(5). 
1193(1), 1267(5), 1383(5), 1431(5), 1460(5), 
1512(4), 1546(0), 1593(10), 1687(8), 3047(4). 

The lines at 631, 1043, 1175 and 3047cm.' 
can be identified as the well-known ring fre- 
quencies. The line at 1431cm.! arises out of 
the oscillations of C-H bending. The vibra- 
tions of the C-O bond give rise to a line at 
1267cm.-! The line at 1687cm.-! due to C=O 
is well known. The two lines in the low fre- 
quency region at 148 and 171cm.! are prob- 
ably due to the intermolecular oscillations. 

A startling observation is the complete sup- 
pression of the line in the region of 992cm.— 
due to the total symmetric oscillations of the 
benzene ring. This appears to be so in all the 
three isomers of the methoxy benzaldehyde. 


The Physical Labs., and P. G. PuRaAnIK. 
Dept.. of Physics, K. VENKATA RAMIAH. 
Osmania University, 

Hyderabad-7, November 7, 1956. 


ASCORBIC ACID AND 
HELMINTHOSPORIOSE OF ORYZA 
SATIVA L. 


AscorBic acip plays a vital role in plant meta- 
bolism,) particularly in  chlorophyll-bearing 
tissues.2 The dechlorophyllation and retarded 
growth in cotton and red gram plants infected 
by soil-borne, wilt fungi (systemic disease) has 
been reported to be accompanied by a decrease 
in ascorbic acid content.? In the present in- 
vestigation the ascorbic acid content of rice 
plants, resistant (CO20, T141) and suscepti- 
ble (PTB 10, T1145) to “leaf spot” (localized 
disease) caused by Helminthosporium oryzae* 
was estimated by the visual, indophenol titra- 
tion method.5 The samples consisted of seeds, 
soaked in water for 48 hours (prior to sowing) 
and 6- and 15-day-old seedlings grown in pots 
in the green-house with garden compost soil. 

It is evident from the results of these pre- 
liminary experiments (Table I) that although 
all the four varieties showed a steady increase 
in ascorbic acid content with age, the suscep- 
tible varieties had consistently lesser quanti- 
ties of ascorbic acid than the resistant varie- 
ties. 

Since a relatively high ascorbic acid content 
has been correlated with greater cellular acti- 
vity5.6 it seems obvious that the resistant varie- 
ties tested here have a higher metabolic status 


[ 
Science 
Taste I 
Showing the ascorbie acid content of rice 
plants resistant and susceptible to 
Helminthosporoium oryzae 
(Ascorbic acid mg./100g. fresh weight) 


Resistant Susceptible 


Samples 


cO20 T14l1 PTB10 T1145 


Seeds soaked in 5-1 6-4 3-7 3-0 
water for 48 hours 

6-day-old plants 35-8 38-9 25-9 17-8 
15-day-old plants 118-8 115-5 76-8 33-8 


than the susceptible ones. The higher content 
of ascorbic acid in the two resistant varieties 
might be one of the factors contributing to 
resistance to the leaf-spot fungus, as observed 
in yellows and mosaic resistance in cabbage’ 
and wilt resistance in cotton and red gram.3.§ 

In further work, now in progress, with the 
susceptible varieties, naturally and artificially 
infected, a further reduction in ascorbic acid 
content has been observed. Quantitative assay 
of ascorbic acid, chlorophyll (using a spectro- 
photometer) and reducing sugars of plants at 
different ages is under way, the results of 
which will be published elsewhere. 

The author is greatly indebted to Prof. T. S. 
Sadasivan for guidance and encouragement, to 
the Director, Central Rice Research Institute, 
Cuttack, for seed material and to the Univer- 
sity of Mysore for the award of a Doctorate 
Scholarship. 

(Miss) PADMABAI PUSHPANADEN. 
University Botany Lab., 
Madras-5, November 15, 1956. 
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A DOMINANT SHORT LINT MUTANT 
IN G. HERBACEUM 


A SHORT-LINTED mutant was found ix 1944-45 
in the type 22-3-2-8, derivative of a cross, 
1027A. L. F. x Jayavant, and is being since 
maintained at the Agricultural Research Sta- 
tion, Surat. Its mean halo length is about 
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8mm. to 10mm. as against 24mm, to 26mm. 
of the normal parent type. The lint is very 
strong and is difficult to separate from the 
seed. The seeds. are more fuzzy (grades 4 to 5) 
than in either of the normal parent (grade 7). 
The ginning percentage is 18 to 20 as against 
36 to 37 of the normal. Both the short-linted 
and normal-linted types are hairy. 

The short lint mutant was crossed with 2087 
‘curled’ in the 1952-53. season. The F, was 
short-linted (10mm. to 12mm.) (see Fig. 1), 


Short-lint 
Fic, 1. 


Normal 


more fuzzy (grades 4 to 5), low ginning (18% 
to 20%) with non-curled leaves. The F, segre- 
gation for the leaf shape and lint length 
characters is given in Table I. 


TABLE I 
Non-curled Curled 
Short Normal Short Normal 
lint lint lint lint 
1360 15 5 2 2 24 
1361 é 19 3 2 2 26 
1362 ll 4 4 3 22 
1363 4 5 23 
1364 16 6 7 3 32 
1365 12 9 10 3 34 
1366 10 6 3 1 20 
1367 ll 12 3 47 
1368 . 14 7 5 2 28 
Total eo. a 55 50 19 256 


The lint length of 15 randomly selected nor- 
mal-linted plants ranged between 20°2mm. 
and 25-6mm. with a mean of 23-3mm. The 
lint length of short-linted segregates was not 
measured as it was too short and therefore 
difficult to measure. 

‘It will thus be seen that short lint is domi- 
nant to normal lint. Its segregation is mono- 
genic, though slightly influenced by modifiers, 
and is independent of the curled leaf and lint- 
less (lid) genes. Obviously, the short lint 


gene in this case is different from that in the 
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‘short lint’ mutant ‘li,,’ which was reported as 
recessive by Balasubrahmanyan et al. 

Agric. Res. Station, N. R. Buar.* 
Surat, December 3, 1956. N. D. Desar.§ 


* Present address : Central TobaccoeRKesearch Institute, 
Rajahmundry, S. India. 

t Agricultura! Research Station, Bhuwa, (viz. Broach), 
Bombay State. 

1. Balasubrahmanyan, R. and Santhanam, V., Curr. 

Sci., 1952, 21, 16. 
BEACH EROSION AND SORTING 
OF SAND ON EAST COAST BEACHES 
SrupIEs on some aspects!-4 of heavy mineral 
concentrates occurring along the east coast of 
India were made previously, and the author® 
had the privilege of studying the processes of 
deposition, sorting and concentration of heavy 
minerals, particularly near the river confluences 
during his term in the Department of Atomic 
Energy. In view of the mineral economics and 
also the interesting phenomena of sudden 
changes and wide variation in the heavy mine- 
ral concentrates, further studies on sorting 
were carried out along the east coast extend- 
ing from Vasishta Godavari in the. south to 
Vamsadhara river in the north. It was found 
that beach erosion and beach regression play 
a significant part in effecting sorting of the 

minerals into heavies and lights. 

The present studies relate to the following 
localities: (1) the coastal strip west of 
Vasishta Godavari, (2) the coast east of 
Vasishta Godavari, (3) the coastal strip north 
of Gautami Godavari, (4) the coast north of 
Lower Kausika Drain, and (5) the coastal 
area north of Nagavali confluence. Changes in 
beach configuration and heavy mineral con- 
centration were studied in these areas through 
periodical surveys of sand level and mineral 
concentration. 

West of Vasishta Godavari, the beach was 
considerably eroded as indicated by narrowed 
backshore, exposed clayey foreshore and for- 
mation of fresh tidal flow two miles west of 
the confluence. This erosion resulted in sort- 
ing of sand and concentration of heavy mine- 
rals on the backshore. East of Vasishta Goda- 
vari, the beach had undergone regression, prob- 
ably in 1951, when Pandila, a coastal village, 
was completely submerged leaving only the 
half-submerged Obelisk-Beacon standing as 
evidence. At present, a rich concentration of 
heavy mineral sands is noticed over a wide 
area. Similar beach regression is noticed north 
of Gautami Godavari confluence and the new 
beach shows well-sorted heavy mineral con- 
centrates. The beach north of Lower Kausika 
Drain was observed before and after the 
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storm in November 1955. Immediately after 
the storm, the heavy mineral sands were 
noticed as several patches near the high tide 
level. This phenomenon is similar to what 
Mahadevan and Srirama Das® described ear- 
lier. 

The beach about a mile north of Nagavali 
confluence was surveyed at different periods 
from February 1955 to January 1956. The 
observations show that the annual changes of 
sea-level are responsible for beach erosion re- 
sulting in heavy mineral concentration. 

Heavy mineral sands occurring along the 
east coast enter the sea as a result of two 
major processes: (1) the drainage system of 
the area, and (2) the coastal erosion. Much 
of the river-deposited material near the con- 
fluences is sorted into heavy and light mine- 
rals by the churning action of the waves, the 
panning action of the swash and backwash and 
the transporting action of along-shore cur- 
rents. Material that escapes sorting is carried 
along with the light minerals for deposition as 
mixed sand along the beach or in the off- 
shore region. This mixture of heavy and light 
minerals is a secondary source from which 
rich concentrates can be derived by later beach 
erosion and beach regression. 

Beach erosion is traced due to (1) storms in 
the Bay, and (2) annual changes in sea-level 
position, while permanent changes in oceano- 
graphic environment like formation of new 
sand bars or extension of the old ones, deve- 
lopment of unusual trough currents near the 
shore cause beach regression.7 During stormy 
weather, high waves erode a considerable part 
of the backshore, developing vertical scarps 
near high tide level. The eroded material of 
mixed sand is sorted by the panning action of 
the waves. Heavy minerals are left behind as 
thick, well-sorted residual concentrates on the 
backshore near the foot of the berm and the 
lighter minerals are carried down or further 
up the beach (Fig. 1A). 

In the case of erosion due to annual sea- 
level changes, sorting of material is performed 
during the period of maximum M.S.L. position. 
When the sea-level reaches its original lower 
position, the lighter minerals have been carried 
offshore while the heavy fractions are left on 
the backshore near high tide line (Fig. 1B). 

During the period of beach regression, the 
mixed sand is sorted first by the waves and 
later by swash and backwash. The difference 
in the velocities of swash and backwash facili- 
tates selective deposition of heavier minerals 
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near the swash line, while the lighter minerals 
are carried away.§ Bars are developed by the 
offshore deposition of light minerals and by 
along-shore current which is especially strong 


FIG. 1. Schematic representation of the effects of 
(A) Storms, (B) Sea-level changes and (C) Large-scale 
beach regression, on the beach profile and cuncentration 
of heavy m.neral sands, 


along the east coast. With progressive advance- 
ment of the sea shoreward, sorting becomes 


progressively better, due to the repeated action 
of the waves, swash and backwash (Fig. 1C). | 
In all the above three cases, an underlying | 
hard and compact clayey layer acts as a pan- 
ning vessel and facilitates better sorting. 

The author gratefully thanks Prof. E. C. La 
Fond for his help and criticism and Prof. C. | 
Mahadevan for giving facilities to carry out 
this work. 


Dept. of Geology, 
Andhra University, 
Waltair, June 5, 1956. 


C. Borreswara Rao. 
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REVIEWS 


Peaceful Uses of Atomic Energy, Vol. 6. Geo- 
logy of Uranium and Thorium (Published 
by the United Nations, New York.) Avail- 
able in India from: Orient Longmans, Ltd., 
Calcutta, Madras and New Delhi, 1956. 
Pp. xiv + 825. Price $9.60. 

The volume under review contains the text 
of 129 papers on geological, geophysical, metal- 
lurgical and petrological subjects that were 
accepted for full presentation at the Inter- 
national Conference on the Peaceful Uses of 
Atomic Energy held in August 1955. They 
deal with the subjects, “Occurrences of Ura- 
nium and Thorium” and “Prospecting for Ura- 
nium and Thorium”, presented by geologists 
from 23 countries, the bulk of the contribu- 
tions being from the U.S.A. (67); there are 
two papers from India. The majority of the 
papers describe the regional and local occur- 
rences of U and Th in 21 countries, excluding 
the countries of the U.S.S.R, These are illus- 
trated by maps and sketches showing their 
geological environments and relationships, the 
control exercised by structural, stratigraphical 
and organic features, magmatic differentiation, 
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contact, metamorphism and other conditions 
influencing the precipitation of these metallic 
‘compounds in favourable situations. They in- 
‘clude the world-famous Uranium Province of 

Katanga in the Belgian Congo, the equally 
| rich Eldorado deposits of Northern Canada, and 
the later finds of Beaverlodge and Blind River 
| areas, the uranium province of Central France, 
‘the Colorado Plateau in the Western U.S. and 
| the rich by-product uranium in the Rand Gold 
| Mines region of South Africa. Mention may be 
|made of the highly illustrative paper by 
| Prot. Paul Kerr, which contains a comprehen- 
‘sive review of the world’s notable U and Th 
natural occurrences. 

India has an ambitious programme of atomic 
| Power development for industrial use in the 
‘next ten years and our young geologists will 
‘derive much fruitful knowledge and informa- 
tion about the field occurrences and methods 
of investigating the atomic raw materials by a 
careful study of the rich store of factual in- 


i- formation provided in these 825 pages. 


| The last twelve years have witnessed a hec- 
tic search for uranium in many parts of the 
world, and one of the major contributions of 


‘the volume under consideration is the light it 


throws on modes of occurrences, association and 
paragenesis of U and Th in favourable host- 
rocks, their origin, age and the geological prin- 
ciples leading to their discovery. New, recently 
discovered techniques for detecting these 
metals, when present in minute but workable 
quantities, are freely and frankly disclosed and 
commented upon. The major commercial dis- 
coveries of uranium of the last decade have 
been outlined and discussed in a number of 
papers by experts. These include vein deposits 
of various types, placer and alluvial deposits, 
accumulations in meta-sediments, dissemina- 
tions in granites and crystalline rocks, replace- 
ment deposits, uraniferous coal, lignite and 
Phosphetic rocks. Valuable fragments of in- 
formation concerning the original sources of 
U and Th in the Earth’s crust and their explo- 
ration by electronic, magnetic and other geo- 
physical techniques can be gathered from these 
papers which constitute a most up-to-date sum- 
mary regarding the world’s future available 
stocks of raw minerals for processing of Nuclear 
Energy. 

From the above, it will be gathered that the 
present volume contains carefully sifted and 
ascertained data on the two Nuclear-fuel 
metals, which are going to be the prime source 
of the world’s industrial power in the near 
future. It is a complete reference work on 
uranium and thorium and will remain for many 
years astandard text and basic documen a- 
tion on the subject. D. N. Wapia. 


Synthetic Ion Exchanges—Recent Develop- 
ments in Theory and Application. By G. hk. 
Osborn. (Chapman & Hall), 1955, Pp. ix + 419. 
Price 30 sh. 


Following the pioneering work of Adams and 
Holmes in 1935 on synthetic ion-exchange 
resins, these resins have received increasing 
attention, and are now being used in such 
diverse fields as agriculture, chemistry, biology 
and medicine. In the rapidly-growing field of 
ion-exchange it has become impossible to keep 
track of the advances in different aspects of 
the theory and application of ion-exchange 
techniques. In presenting the widely scattered 
literature on the subject in a concise and 
handy form with relevant helpful comments, 
the author has indeed done great service to the 
user of ion-exchange resins. 
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The book under review is divided into eight 
small chapters, but the more important and 
main feature is a classified bibliography of 
about 2,000 original publications in this field. 
After briefly describing the salient points in 
the synthesis of ion-exchange resins, the author 
has tabulated the performance data of several 
commercially available ion-exchange resins. 
This should prove helpful in choosing the pro- 
per resin from available stock. The chapter on 
analytical aspects and applications of the 
resins, a field in which the author has special- 
ised, is of practical importance. In another 
chapter, author’s own findings on the ability of 
materials of low solubility to dissociate by 
their shaking with ion-exchange resins are well 
described, and the industrial importance of this 
technique is illustrated with several examples. 
The recently evolved technique of ion-exclu- 
sion which has already gained ground, has been 
adequately dealt with. The latest developments 
in the field of ion-exchange membranes are 
included, giving technical details of the com- 
mercially available membrane samples. The 
therapeutic applications of ion-exchange resins 
are also briefly stated. 

The exhaustive bibliography at the end of 
the book should be of help to research work- 
ers as a handy source of reference. The book 
has a nice get-up and should be a valuable 
addition to libraries of all modern research 
laboratories. 

S. L. Kapur. 


Physiology of Voluntary Muscle—British 
Medical Bulletin, Vol. 12, No. 3. (The Medi- 
cal Department, The British Council, 65, 
Davies Street, London, W.1), 1956. 
Pp. 161-236. Price 15 sh. 

The volume under review contains a com- 
prehensive survey of the work on the physio- 
logy of voluntary muscle by British workers. 
Various aspects of muscular contraction are 
dealt with. Prof. A. V. Hill and his co-work- 
ers deal with some biophysical aspects of mus- 
cular contraction such as the design of mus- 
cles, the thermodynamics of muscle and the 
mechanical properties of muscle. The article 
on the interpretation of muscle striations is 
very interesting. The articles on the biochemi- 
cal aspects of muscular contraction deal with 
its proteins, the interaction of actomyosin and 
adenosinetriphosphate and the energy produc- 
tion of muscle. The physiology of muscle in 
the intact body is dealt with by articles on 
the activity of muscles during locomotion, ner- 
vous gradation of muscular contraction, mus- 


‘cular fatigue, familial periodic paralysis ar 


changes in muscle after death. The compa V 
tive physiology of muscle deals with move§ d 
ment of fish and four-footed animals. Lastly§ a 
the function of the muscle membrane and its§ a 
role in neuro-muscular transmission is de- 


scribed. This volume will be very useful tof v 
workers on muscle in particular and to phy-§ b 
siologists in general. ct 
InDERJIT | 


Annual Review of Biochemistry, Vol. 25. Edited] © 
by J. M. Luck, F. W. Allen and G. Mae-| “ 
Kinney. (Annual Reviews, Inc., Palo Alto, #! 
California), 1956. Pp. vi+ 794. Price $7.00.) 
Though Annual Reviews on subjects like 

microbiology, physiology and plant physiology 

published in recent years deal with a few 
topics of biochemical interest, the present 

Annual Review of Biochemistry continues to be 

as voluminous as ever before, indicating the 

tremendous progress made by investigators all de 
over the world in this particular field of scien- 
tific endeavour. There are, in fact, twenty- 
four articles in all in this review including the 
prefatory chapter on the late Sir Edward 

Mellanby of England written by B. S. Platt. 

There is no doubt about the prefatory chapter] S« 

serving a very useful purpose in focussing 

attention every year on the life’s work of an 
individual and giving the much-needed colour 
to what would otherwise be mere cataloguing) — 
and critical reviewing of the year’s research) te! 
work in biochemistry. til 

A. Meister has an article on non-oxidative| of 
and non-proteolytic enzymes, in which he has} cie 
reviewed the recent advances in transaminases} ar; 
and amino acid racemases. J. S. Fruton and oc 

M. J. Mycek have in their article on proteoly-| ar; 

tic enzymes dealt with exopeptidases, endo-| fo: 

peptidases, transamidation reactions and the} the 
use of proteolytic enzymes in studies of pro-' tin 
tein structure and enzyme action. E. J. Bourne) fig 
and R. Stephens of England in their review on) pa: 
the chemistry of carbohydrates have restricted) So 
themselves to certain select topics such as sul- an 
phur containing carbohydrate derivatives, an 
infrared spectroscopy and paper electro- ing 
phoresis of carbohydrates, as well as to gox 

a study of the conformational analysis of 

of carbohydrates. F. B. Shorland of Newde; 

Zealand has reviewed the advances made dur- col 

ing the year on the chemistry of lipides, while par 

C. E. Carter has reviewed the metabolism of hin 

purines and pyrimidines. There are, further, twi 

the usual review articles on metabolism spo 
lipids, carbohydrates, amino acids and proteins, 
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® nutrition, fat-soluble vitamins and water-soluble 


yitamins, the last mentioned subject being 
divided into three chapters in view of the large 
amount of data accumulated and _ significant 
advances made during the year under review. 

Special articles on the biochemistry of 
viruses by F. W. Putnam, of cellular particles 
by W. C. Schneider and G. Hogeboom, on can- 
cer by C. Heidelberger, on hemoglobins by 
H. A. Itano, on the chemistry of fungi by C. E. 
Stickings and H. Raistrick, and on metabolism 
of drugs and other organic substances by 
W. H. Fishman belong to a different category 
altogether, and have been very ably executed 


|| by the respective authorities on those subjects. 


It is pleasing to note that the reviewers on 
various topics have taken due note of research 
work carried out in different parts of the world 
including India and Japan. 

There is a useful subject index as well as 
an author index at the end, and the volume 
is sold at a very reasonable price. It is un- 
doubtedly a very valuable acquisition for all 
scientists who are interested in the latest 
advances in biochemical and allied research. 


P. S. SarRMa. 


Serpentoid Reptilia—A Coloured Atlas of Some 
Vertebrates from Ceylon, Vol. 3. By P. E. P. 
Deraniyagala. (Ceylon National Museum), 
1955. Pp. xviii+ 121. Price not given. 


Volume 3 of A Coloured Atlas of Some Ver- 
tebrates from Ceylon is the last one on the rep- 
tiles of the island and deals with the snakes 
of Ceylon. In the 99 pages of the text, 83 spe- 
cies of snakes are dealt with. The scale 
arrangements, colouration, habits, range of 
occurrence and the features of identification 
are clearly described. Keys are _ provided 
for the identification of the snakes, and 
the many text-figures bring out their dis- 
tinctive characteristics. In additian to text- 
figures, there are 14 coloured plates pre- 
pared by the author, and 7 half-tone plates. 
Some of the half-tone plates, particularly II 
and the second half of IV, are unsatisfactory 
and nothing would have been lost by not hav- 
ing them. The coloured plates are on the whole 
good and add much to the quality and value 
of the Atlas. If the coloured plates are true 


colourful in comparison with their counter- 
parts in India. In plates 37, 38 and 39, the 
hinder part of the snake is shown suddenly 


e, further, twisted so as to bring the ventral side up. This 
spoils the effect somewhat. 
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In a brief introduction the author discusses 
the evolution of the snake fauna of Ceylon 
attributing the recent evolutionary changes to 
the changes in the geological structure of the 
island in the last one million years. Several 
Ceylon sub-species are said to be more pri- 
mitive and closer to the original stock then 
their Indian counterparts. This is in accord- 
ance with the general observation that in the 
geographical distribution of animals, the 
archaic forms of a group are found in the 
southern regions. There is no need to suggest 
any less sustainable alternative as the author 
seems to do. 

The introduction ends with a reminder of 
the utility of snakes as destroyers of vermin, 
and a suggestion that the snake fauna may be 
worth exploitation as a source of delicious 
human food. I would rather leave them to 
destroy the vermin. P. K. MENon. 


Elementary Practical Geology. By E. deC. 
Clarke, R. T. Prider and C. Teichert. Third 
Edition. (Revised by R. T. Prider). The 
University of Western Australia Press, Ned- 
lands, Western Australia. Pp. v+ 172. Price 
27 sh. 6d. 


The book consists of four sections on mine- 

ralogy, petrology, palzontology and the mak- 
ing and interpretation of maps, and is divided 
into 13 chapters. There are two appendices 
dealing with materials suggested for laboratory 
study and derivation of geological terms. In 
the introduction, the authors give the chief dis- 
tinctions between igneous, metamorphic and 
sedimentary rocks. In the second chapter on 
crystallography are given definitions, the enu- 
meration of crystallographic axes, the several 
crystal notations, the crystallographic laws 
and the forms of the various crystal systems. 
In the third chapter are given the chemistry 
of minerals and blow-pipe tests. In the two 
subsequent chapters the physical and optical 
properties of minerals are dealt with. In the 
sections on petrology, paleontology and inter- 
pretation of maps, lucid statements are made 
of the fundamentals of these branches of geo- 
logy. The appendix on the derivation of geo- 
logical terms is particularly interesting and 
illuminating. 
In Indian Universities, where geology is 
taught for intermediate classes the book will 
be of great help to the teacher and the stu- 
dent. Though it falls a little short of the 
B.Sc. syllabus, students will find the book a 
valuable introduction to geology. P. R. J. 
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The Distribution of the Standing Crop of 
Zooplankton in the Southern Ocean. By P. 
Foxton. Discovery Reports, Vol. XXVIII, Pp. 
193-235. (Cambridge University Press), 
1956. Price 7sh. 6d. 


The present report on the distribution of 
the standing crop of Zooplankton, is yet another 
valuable addition to the Discovery Reports 
issued by the National Institute of Oceano- 
graphy. Unlike the planktonic studies of other 
expeditions, the present is based on collections 
from almost all parts of a large oceanic area 
at almost all times of the year. The precau- 
tions taken to avoid errors in the measure- 
ment of volume of total plankton which is 
particularly small in vertical hauls, as well as 
the measures taken in separating plants from 
animals, will prove useful to those making 
quantitative studies of plankton. Through 
numerous tables, graphs and block diagrams, 
are presented the data relating to (a) seasonal 
vertical movements between superimposed 
water-masses and seasonal variations in the 
amounts of plankton, (b) the standing crop in 
different latitudes, and (c) the standing crop 
in different longitudes. 

That there is a gradient in the quantity of 
Zooplankton, from low to high latitudes has 
been found by other authors, but in the pre- 
sent report it has been made clear that while 
from 0° to 55°S we have a steady increase, 
there is a fall from 55° to 70°S even though 
this fall is only slight. 

The author believes that since “probably no 
other oceanic region is richer in life than the 
Antarctic, an area far greater than any other 
of comparable fertility”, this study will con- 
tribute to what is known of the fertility of 
the oceans as a whole. Estimations of the 
standing crop, especially of the Zooplankton, 
can at best form only a gross index of the 
fertility of any water-mass. However, as a 
report on the standing crop of Zooplankton of 
an oceanic area, the account is excellent and 
will serve as a pattern for all such studies in 
future. 

This report will be a welcome addition to all 
biological libraries. 


Books Received 


Physical Techniques in Biological Researc 
Vol. I. Edited by G. Oster and A. W. Polli 

ter- (Academic Press, Inc., New York), 
Pp. xiii + 564, 

Perspectives in Organic Chemistry. Edited by” 
A. Todd. (Interscience), 1956. Pp. x + 527, 
The Physics of Nuclear Reactors—British Joutd se 
nal of Applied Physics, Supplement No. §fdi 
(The Institute of Physics, 47, Belgravelsi 
Square, London, S.W.1), 1956. Pp. iv + cz 
Price 25 sh. be 
The Storage of Seeds for Maintenance js 
Viability. By E. Biasutte Owen. (Commop-| 4& 
wealth Agricultural Bureaux, England), 

1956. Pp. v+8l. Price not given. 

Automaton in Theory and Practice. By E. M 
Hugh-Jones. (Oxford Basil Blackwell, Mac“ 
millan & Co., London W.C.2), 1956. Ppl 
ix+ 140. Price 12sh. 6d. 

Atomic Structure and the Strength of Metals) " 
By N. F. Mott. (Pergamon Press), 1956)‘ 

Pp. 62. Price $2.75. 

Die Technischen Anwendungen der Radio+ jp, 
aktivitat. By Engelbert Broda and Thomas 
Schonfeld. (Veb. Verlag Technik, Berlin|/< 
Porta-Verlag, Munchen), 1956. Pp. x+ 313) | 
Price not given. Kz 

Eels—A Biological Study. By Leon Bertin|!0¢ 
(Cleaver-Hume Press), 1956. Pp. vi + 192) tut 
Price 25 sh. ea: 

Glossary of Indian Medicinal Plants. By R. N.Y 
Chopra, S. L. Nayar and I. C. Chopra)” 
(C.S.I.R., New Delhi), 1956. Pp. + 
Price not given. 

Progressive German Reader for Arts and é 
Science Students. By Haragopal Biswas, 
(University of Calcutta), 1956. Pp. +o 
Price Rs. 12-8-0. 

Recent Advances in Science—Physics on 
Applied Mathematics. Edited by Morris 
Shamos and George M. Murphy. (Inter- 
science), 1956. Pp. xi+ 384. Price $7.50. shy 

Fundamentals of Immunology. Third Edition. o¢ 
Revised. By W. C. Boyd. (Interscience)! V 
1956. Pp. xiv+776. Price $10.00. - 
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SCIENCE NOTES AND NEWS 


Edited pa Leafy Tuft Disease of Sugarcane 


. +5278 shri S. L. Sharma, Central Sugarcane Re- 
itish Joutd search Station, Pusa, Bihar, observes that the 
mt No. §idisease now prevalent in Co.419 in Bombay 
Belgrave] State and designated ‘Grassy Shoot’ should be 
. iv+ 111} called ‘Leafy Tuft’ which is more appropriate 
because there is practically no formation of a 
enance @jshoot as understood in sugarcane. The clump 
(Commor;-| develops into a bushy growth consisting only 
England), of greatly reduced leaves which arise almost 
* at the ground level, so as to form a tuft. 
By E. M This disease was first noted in May 1953 in 
F Mae|Co-604 at Pusa and has been the subject of 
a mf many investigations because of its very rare 
~ 2 occurrence in Bihar, but its symptoms were 
published by the author in 1951. In this arti- 
of Meta cle the disease was named ‘Leafy Tuft’ and the 
ss), 1956: name has since been internationally recognized. 
(Proc. IXth Cong. Int. Soc. Sugarcane Tech. 
er Radio-+ india, 1956.) 


Th 
~ nell Leaf-spot Disease of Papaya Plants 
>. x +313, Messrs. B. L. Chona, G. Lall and J. N. 


Kapoor, Division of Mycology and Plant Patho- 
on Bertin)logy, Indian Agricultural Research Insti- 

vi+ 1ggitute, New Delhi, report a lent-apet dis- 
| ease of papaya plants from Delhi; it is caused 
by Cercospora papaye Hansford, which is be- 
ing reported for the first time from India. 


By R. Ni. 
. Chopra 
xx + $90, Annals of Physics 


Annals of Physics, a new monthly journal of 

4? and lphysics, has been announced by Academic 

iswas\ Publishers, New York. Original articles 

| a+ research in any branch of physics will be 

welcome. Annals of Physics hopes to provide 

ysics i ont, medium for the publication of important arti- 

Morris icles which are internally complete and thus 

re generally understandable to professional 

e $7.50. i vsicists working in other fields. The length 
i Edition. ¢ articles will not be a limiting factor. 

erscience); Volume 1, Number 1, is scheduled for release 

. in April 1957. Manuscripts should be submit- 

to the Editor, Professor Philip M. — 

t of Physics, Massachusetts - 

Cambridge 39, Massachu- 


tra-Pure Silicon 

Commercially available silicon, even of the 
ghest purity, contains significant amounts of 
mpurities which must be removed if the mate- 


rial is to be used for semiconductor devices. 
Of these impurities, the most difficult to re- 
move is boron. 

H. C. Theuerer of Bell Telephone Labora- 
tories has found that boron can be removed 
from moiten silicon by reaction with water 
vapour. This reaction oxidises the boron, and 
the oxidation products evaporate. 

To carry out the reaction, a liquid silicon 
zone supported only by surface tension is caus- 
ed to traverse a vertical silicon rod around 
which flows a mixture of hydrogen and water 
vapour. This technique prevents contamina- 
tion from crucibles and provides a large inter- 
face between the silicon and the atmosphere. 
Under these conditions, removal of boron is 
very effective, increasing both with time and 
with water vapour concentration. This method, 
used in conjunction with the zone refining 
technique, makes possible the production of 
silicon containing boron at a concentration be- 
low one part in ten billion and having a 
resistivity greater than 3,000 ohm-cm. Improved 
transistors and other semiconductor devices 
may result from this ultra-pure material. 


Blood Groups and Disease 


A correlation between a person’s blood group 
and the diseases to which he is susceptible 
was reported by J. A. Fraser Roberts of the 
London School of Hygiene and Tropical Medi- 
cine, at the recent Annual Meeting of the Bri- 
tish Association for the Advancement of 
Science. With reference to the blood groups 
A, B and O, (i) the incidence of duodenal 
ulcer is now known to be 40% higher in per- 
sons with group O blood than in those with 
other types of blood; (ii) gastric ulcer is 25% 
more common among members of the same 
group, and persons in group A appear to be 
abnormally susceptible to cancer of the sto- 
mach; and (iii) persons with O or B blood 
are more than normally likely to get diabetes 
and pernicious anzmia. 


XVI International Congress of Pure and 
Applied Chemistry 


The above Congress is to be held in Paris 
during July 18-24. Besides the usual sections 
on physical, inorganic and organic chemistry, 
there will also be symposia on the following 


subjects: Plastics, Electrochemical methods of 
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Analysis, Criteria for the purity of the proteins 
and Geochemistry. Those intending to partici- 
pate in the Congress are requested to send 
their applications and resumé of papers 
through the Secretary, Council of Scientific and 
Industrial Research, Old Mill Road, New Delhi, 
before January 31. 


Third Commonwealth Standards Conference 


The Third Commonwealth Standards Con- 
ference will be held in New Delhi from 21 
January to 3 February 1957. The New Delhi 
Conference will be the first of its kind to be 
held outside London. The object of the Con- 
ference will be to secure greater alignment of 
industrial standards and standardization poli- 
cies of Commonwealth countries in the inter- 
est of inter-Commonwealth relations and 
trade. 

The technical discussions at the Conference 
will be held in four separate sessions, each 
covering the subjects of steel, electric cables, 
electric equipment of machine tools and safety 
requirements for domestic electrical appliances 
The general questions of policy will be re- 
viewed in separate sessions at which considera- 
tion will be given to various problems of com- 
mon interest like the metric and the _ inch- 
pound systems of measurements, certification 
marking, modular co-ordination, standards for 
consumer goods, general alignment of stand- 
ards, terminology, approval schemes and ABC 
work. The Conference will also review the 
recommendations of the Second Conference 
and implementation thereof. 


Forest Research Institute and Colleges, Dehra 
Dun 


The Forest Research Institute and Colleges, 
Dehra Dun, celebrated their 50th anniversary 
on December 6-8, 1956. Starting from a modest 
beginning in 1906 as an adjunct and in the 
premises of the then Imperial Forest School, 
the Institute has grown from strength to 
strength till it has now become the largest in- 
stitute of forest education and research in the 
whole of Asia. It has the unique distinction 
of being the only Institute in the world which 
conducts research on forestry and forest pro- 
ducts and at the same time imparts education 
in forestry for officers and rangers for the 
whole of India. The researches conducted at 
the Institute comprise a wide range and have 


secured for it internatoinal recognition. O ! 
heartiest good wishes for the further progres | 
of this great institution. 


Lady Tata Scientific Research Scholarship 
1957-58 


The Trustees of the Lady Tata Memori | 
Trust are offering six scholarships of Rs. 25) 
each per month for the year 1957-58 con 
mencing from Ist July 1957. Applicants m 
be of Indian nationality and graduates in Medi-j| 
cine or Science of a recognised University. The] 
scholarships are tenable in India only and th ! 
holders must undertake to work whole-timel|j 
under the direction of a scientist of standingif 
in a recognised research institute or Labora-|] 
tory on a subject of scientific investigation that}} 
must have a bearing either directly or indirect 
ly on the alleviation of human suffering fra ny 
disease. Applications must conform to the in-j 
structions drawn up by the Trust and should} 
reach by March 15, 1957. Candidates can ob-ff 
tain these instructions and other informationf] 
they desire from the Secretary, the Lady Tat: | 
Memorial Trust, Bombay House, Bruce Streetj 
Fort, Bombay-1. 
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Raptakos Medical Fellowships Award 


The Raptakos Medical Research Board Fel 
lowships for 1957 have been awarded to the 
following candidates: E. R. Divakaran, Phy 
siology Department, Presidency College, Cal 
cutta-12; S. H. Kamath, Institute of Scien 
Bombay-1; P. Aiyappan Pillai, Indian Cance 
Research Centre, Parel, Bombay-12; Shash 
Bala Prasad, Department of Pathology ané 
Bacteriology, King George’s Medical College 
Lucknow. 


Award of Research Degree 


The Andhra University has awarded th 
D.Se. Degree in Technology to Sri. V. 
Kumarkrishna Rao and K. V. Kurmanadha R 
for their theses entitled “High Pressure Vapor 
Liquid equilibria of non-ideal solutions” an 
“Studies in Vapor-Liquid equilibria”, sp 
tively. 

The University of Poona has awarded th 
Ph.D. Degree in Chemistry to Shri B. B. Ghat 
gey and M. S. Narasinga Rao for their these 
entitled, “Studies in Essential Oils” and “ 
Study of the Inter-action of Metal Ions wit 
Bovine Serum Albumin” respectively. 


1-57. Printed at The Bangalore Press, Bangalore City, by C. Vasudeva Rao, Superintendent an4 
Published by A. V. Telang, M,A., for the Current Science Association, Bangalore. 
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Editor: Prof. G. N. Ramachandran, A. C. College of Technology, Madras 25. 
Business correspondence and remittances to:—The Manager, Current Science Association, Bangalore-3 (India). | 
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stimulate student interest and provide in the most convenient 
form the actual specimens so necessary in the teaching of 
Biology. Let Ward's Bio-Plastic Mounts work for you in your 
Biology Lecture Hall. 


Manufactured By 


WARD’S NATURAL SCIENCE ESTABLISHMENT 
ROCHESTER, NEW YORK, U.S.A. 


ACCREDITED AGENTS 
MARTIN & HARRIS (PRIVATE) LIMITED 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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ANNOUNCING 


RESEARCH & INDUSTRY 


A NEW MONTHLY PERIODICAL ADDRESSED TO INDUSTRY 


TECHNICAL DIGESTS * PATENTS & PROCESSES AVAILABLE 
FOR LICENSING REVIEW OF PATENTED INVENTIONS 
IN SELECTED FIELDS INVITED ARTICLES * 
NOTES * ENQUIRIES 


ANNUAL SUBSCRIPTION Rs. 8 


For particulars, please write to: 


THE ASSISTANT SECRETARY 
PUBLICATIONS DIVISION 


Council of Scientific & Industrial Research 


INDIAN COUNCIL OF AGRICULTURAL RESEARCH 
INDIAN FARMING 


Farmer’s Own Magazine 
Designed 1o serve the interests of the Indian farmers io a wide extent, Indian Farming, 
published in an attractive format, carries besides feaiure articles, topical notes, etc., special 
interviews with farmers and material for guidance of day-to-day farming operations. A popular 
monthly magazine for the public. 


Annual Subscription: Rs. 9 Single Copy: As. 12 
Available from: 


THE BUSINESS MANAGER 
LC.A.R.. QUEEN VICTORIA ROAD 


NEW DELHI 


INDIAN JOURNAL OF AGRICULTURAL SCIENCE 
Annual Subscription: Rs. 15 (Quarterly) Single Copy: Rs. 4 


INDIAN JCURNAL OF VETERINARY SCIENCE AND ANIMAL HUSBANDRY 
Annual Subscription: Rs. 12 (Quarterly) Single Copy: Rs. 3 


Available from: 
THE MANAGER OF PUBLICATIONS 
CIVIL LINES, DELHI 8 
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BOROSIL 


LABORATORY GLASSWARE 


such as 


FLASKS, BEAKERS, CONDENSERS, 

MEASURING FLASKS, MEASURING 

CYLINDERS, PIPETTES & ANY 

SPECIAL APPARATUS MADE TO 
DESIGN 


and 


PENICILLIN VIALS, VACCINE BULBS— 
WHITE & AMBER 


ALL OTHER APPARATUS & EQUIPMENT 
MANUFACTURED TO CLIENT'S DESIGN 


INDUSTRIAL & ENGINEERING 


APPARATUS CO. (PRIVATE) LTD. 
CHOTANI ESTATES, PROCTOR ROAD 


ZOOLOGICAL SPECIMENS 
AND 


BIOLOGICAL REQUIREMENTS 


OF THE 


LABORATORIES 
AND 


INSTITUTIONS 


Consult : 
Bombay Biological House 
Dealers in Zoological Specimens 
119, Hindu Colony, Dadar, Bombay 14 


Established 1941 


—RELIABLE HOUSE FOR— 
LABORATORY GLASSWARES 
(Plain and Graduated) 


THERMOMETERS & HYDROMETERS 
(Various ranges) 


@ LABORATORY PORCELAINWARES & 
SILICAWARES 


NICKEL AND PLATINUMWARES 
WHATMAN FILTER PAPERS 
@ MICROSCOPES & ACCESSORIES 


BALANCES, TINTOMETERS, AEROGEN 
GAS PLANTS AND OTHER INSTRU- 
MENTS REQUIRED BY CHEMICAL 
LABORATORIES 


Contact: 


UNIQUE TRADING CORPN. 
51-53, Babu Gena Road 
BOMBAY 2 


Gram: ‘UNILAB’ Phone : 


CURRENT SCIENCE 


(ESTD. 1932) 
MALLESWARAM P.O., BANGALORE 3 


The premier science monthly of India 


devoted to the publication of the latest 
vances in pure and applied sciences 


Conducted by 
THE CURRENT SCIENCE ASSOCIATION 


with the editorial co-operation of eminent 
scientists in ladia 


Annual Subscription: 
India Rs. 8 
Foreign Re. 10; Sh. 16; 8 2.50 


Further particulars from:— 


THE MANAGER 
CURRENT SCIENCE ASSOCIATION 


MaHleswaram P.O., Bangalore 3 
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GAS PLANT 


FOR LABORATORY, INDUSTRY & KITCHEN 


Several important Laboratories, viz., Centrai Drug Research institute, Lucknow, 
Central Salt Research Institute, Bhavnagar, Central Road Research Institute, Deihi, Indian 
institute of Technology, Kharagpur, Anmedabad Medical College and Armed Forces Medical 
College, besides 20 units in Travancore-Cochin, 12 in Andhra, 6 in Madhya Pradesh 
recently totalling about 300 instaliations all over India. 


Also makers of superior laboratory fittings & equipment 


GANSONS (PRIVATE) LTD. 


P.B. No. 5576, BOMBAY 14 


Construction: Double-walled mild sieel con- 
struction with 2” gap between the walls filled 
with fibre glass. Outside finished in silver- 
grey hammered tone synthetic enamel and 
inside painted with heat-resisting aluminium 
paint. 

Size: (working space) 14" x 14” x 14" 

Heating: Electrically operated on 230 V,, 
50 cycle, A.C. 

Maximum Temperature: 250°C. 


Temperature control: by means of a bimetallic 
thermostat. Variation noi more than 1° C. 


Manufactured by: HOT AIR OVEN 


TEMPO INDUSTRIAL CORPORATION (PRIVATE) LTD. 
ist Floor, Devkaran Mansion, Princess Street, BOMBAY 2 
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BAUSCH & LOMB 
CLINICAL MICROTOME 


The Bausch & Lomb CLINICAL MICROTOME is a practical laboratory 
instrument for rapid and accurate sectioning of frozen, celloidin and 
paraffin material 


* Knife travel and feed are automatic 

* Section thicknesses of 5 to 75 microns in steps of 5 microns 
* Straight, slant or curvilinear knife stroke possible 

+ Sturdy construction with extra-heavy moving parts 


Made by 
BAUSCH & LOMB OPTICAL CO., ROCHESTER, U.S.A. 


SOLE AGENTS 


MARTIN & HARRIS (PRIVATE) LTD. 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET 


. BOMBAY 1 
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A VALUABLE INSTRUMENT 
CHEMICAL ANALYSIS 


UNICAM SP 1400 ABSORPTIOMETER 


't offers rapid and accurate determination of colorimetric 
estimations within the visible range of the spectrum. The use of 
a glass prism allows the operator to select instantly any wave- 
length from 400-700 millimicrons with a band width that shows 
a marked improvement on that of conventional {filter type 
colorimeters. The wavelength setting is exactly reproducible. 
Reactions in which colour changes occur may be followed readily 
by using. the continuous spectrum offered by the prism. 


Sole Distributors: 


THE : SCIENTIFIC INSTRUMENT CO., LTD. 


BOMBAY CALCUTTA MADRAS NEW DELHI 
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